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ABSTRACT 
 
Understanding space and how space impacts uneven development is crucial when 
examining inequalities within sociology.  Uneven development perpetuates the segregation of 
space, highlighting disparities in power and inequalities that are rooted in spatial design and 
relations.  Characteristics like geographic location and history have long-term influences on 
development, yet are not able to be easily changed within a community.  Historical events have 
helped shape the successes and failures of communities, creating a “path dependence” that goes 
beyond any one individual’s control.  There are, however, locally-modifiable characteristics of 
people in spaces, such as human and social capital.  These community capitals can be 
recognized, and then cultivated to increase a community’s agency, even in the face of 
accumulated disadvantage.  This study takes a spatially-oriented approach to sociology to 
evaluate household income and family poverty when accounting for geographical, historical, and 
locally-modifiable characteristics.  By analyzing publicly available secondary data using OLS 
linear regression, I identify patterns regarding income and poverty as they relate to cumulative 
spatial disadvantage and locally-modifiable community capitals (human and social capitals) at 
the county level in the multi-state Delta region of the U.S.  By identifying locally-modifiable 
characteristics and their relationships to spatial disadvantages, I hope to equip leaders with the 
knowledge and tools necessary to inform efforts to achieve better quality of life in their 
communities.  
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CHAPTER I: INTRODUCTION 
 
When examining inequalities within sociology such as class, race, or gender, it is 
important to also consider how the spaces where people live impacts, and possibly perpetuates, 
these inequalities.  Our social institutions, governments, education systems, and development 
processes all have spatial elements that are crucial to understanding their functions (Tickamyer 
2000).  Geographic differences are evident in the United States, with clear divides between 
regions, and between rural and urban communities.  Historical events have helped shape the 
successes and failures of these communities, creating a “path dependence” that goes beyond any 
one individual’s control (Putnam 1993:179).  Because of these historical trajectories, there has 
been uneven development where some communities have more access to resources and aid than 
others, contributing to their overall economic success (Bebbington 2004).  Inherent uneven 
development perpetuates the segregation of space, further highlighting disparities in power and 
inequalities that are rooted in spatial design and relations (Tickamyer 2000).  While there are 
many different types of inequalities that can be evaluated in tandem with space, the primary 
focus of this research is the uneven development between physical spaces.   
 Characteristics such as spatial geographic location are not able to be changed within a 
community. And, often times, people in disadvantaged communities do not have the resources to 
relocate in search of better opportunities, while those with greater resources often do leave.  
There are, however, locally-modifiable characteristics of space, such as human and social capital.  
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Human capital refers to an individual’s knowledge, skills, values, and health that help them 
succeed (Becker 1964), while social capital refers to the relationships and networks between 
individuals and their involvement in their communities (Putnam 1993).  By identifying locally-
modifiable characteristics and their relationships to disadvantages, such as low incomes and high 
poverty rates, it is possible to equip leaders with the knowledge and tools necessary to inform 
efforts to achieve better quality of life in their communities. 
Poverty and uneven development are prominent issues, influencing the success of any 
given community.  Many characteristics impact poverty and development; some of these 
characteristics can be controlled, while others cannot.  Cumulative spatial disadvantage is rooted 
in geography and history.  These are uncontrollable and unchangeable characteristics that 
contribute to the disadvantage that some counties experience, thus impacting their historical, 
current, and future development and economic success.   
Important to addressing this issue of poverty and uneven development is the recognition 
of locally-modifiable characteristics that can be cultivated to increase a community’s agency, 
even in the face of cumulative disadvantage.  Human and social capital are two examples of 
these characteristics that can be changed and controlled.  Knowing these locally-modifiable 
characteristics brings into question what other factors might influence the variation in 
development overtime between spaces.  Furthermore, we can question how to identify these 
characteristics that communities can change in hopes of better outcomes and success for those 
who live there.   
 The purpose of this study is to use a spatially-oriented approach to sociology to evaluate 
household income and poverty when accounting for both historical and locally-modifiable 
characteristics of space.  By intensely and uniquely analyzing publicly available secondary data, 
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I identify patterns between and within states regarding income and poverty as it relates to 
cumulative spatial disadvantage and community capitals at the county level.  With this, I identify 
relevant locally-modifiable characteristics that impact household income and poverty rates.  
Additionally, I presented these data and findings at a Data Utilization Workshop in Clarksdale, 
Mississippi, in March 2018.  This event was organized by the University of Mississippi Center 
for Population Studies to inform leaders in their communities of my research, as well to as 
discuss the implications of my research both in academia and in practice in the community.  
Furthermore, with this study, I hope to be able to inform development processes in these low 
income and high poverty areas by drawing attention to locally-modifiable characteristics, such as 
human and social capital, that can become the focus of local changes to better these 
communities. 
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CHAPTER II: LITERATURE REVIEW 
 
This literature review is focused on two major bodies of literature: disadvantage and 
community capitals.  The goal is to use the insights from existing literatures to guide the 
hypotheses, as well as to synthesize these approaches to address the longstanding tension in 
sociology between emphasis on structure versus agency.     
The Multi-State Delta Region 
 The multi-state Delta region (see Figure 1) is composed of counties from eight states in 
the Southern and Midwest regions of the United States: Alabama, Arkansas, Illinois, Kentucky, 
Louisiana, Mississippi, Missouri, and Tennessee (Delta Regional Authority n.d.).1  Of the 720 
counties in these states, 252 are classified as being part of the Delta (Delta Regional Authority 
n.d.).  The 252 counties of the Delta largely fall within the alluvial floodplains of the Mississippi 
and adjoining rivers, and historically, the region has common “culture, social, demographic, and 
economic characteristics within a set of geographic and political boundaries” (Green, Greever-
Rice, and Glass Jr. 2015:107). 
The multi-state Delta, historically, relied almost exclusively on agriculture; the 
production of crops such as cotton, corn, soybeans, and rice were crucial to the economic success 
                                                            
1 For context purposes, the following list includes cities in the states making up the Delta region with a population of 
200,000 or more (population estimates as of July 1, 2016). Interestingly, all but two of these cities are located in the 
non-Delta portion of their respective states. 
Birmingham, AL; Montgomery, AL; Aurora, IL; Chicago, IL; Lexington, KY; Louisville, KY; New Orleans, LA*; 
Kansas City, MO; St. Louis, MO; Memphis, TN*; Nashville, TN. 
*City is in a Delta County (Delta Regional Authority n.d.). 
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of the Delta states (Davidson and Paradise 2015).  However, over time, the industrialization of 
the agriculture sector greatly impacted the Delta.  So, although agriculture remains prominent in 
the South and Midwest, there has been a decrease in agriculture-related employment (Davidson 
and Paradise 2015).  Additionally, the Delta has a history of limited levels of educational 
attainment, low incomes, and high poverty rates (Green et al. 2015; see Figure 2).  In the multi-
state region, the counties with the highest poverty rates, highest unemployment rates, and highest 
percentage of households dependent on federal assistance fall along the southern end of the 
Mississippi River, primarily in eastern Arkansas, eastern Louisiana, western Tennessee, and 
more than half of Mississippi (Davidson and Paradise 2015). 
 The Delta Regional Authority (DRA) was developed in 2000 after a series of efforts to 
increase rural development in the “Lower Mississippi” region (Boyd 2006).  Congress passed the 
Consolidated Appropriations Act which officially established the Delta Regional Authority and 
its administrative structure.  This act also identified counties in the eight states that would receive 
supplemental federal funding with the “mission of promoting economic development within the 
region” (Boyd 2006:17).  Criteria to be considered a “distressed county” of the Delta Regional 
Authority include high unemployment rates, low per capita income, and/or severe changes that 
could possibly impact the economy such as outmigration, depletion of natural resources, and 
closure of industrial firms (Boyd 2006:23). 
 While the creation of the Delta Regional Authority may be highly valuable to counties 
that can benefit from the additional federal assistance, this is a politically motivated definition of 
the Delta.  There are now counties that receive funding from the Delta Regional Authority, but 
may no longer fit the definition of what has come to be known as the “Delta.”  Because of this, 
using county classifications designated by the Delta Regional Authority make it difficult to 
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assess the true Delta counties that may require further assistance and can benefit from research 
and community development initiatives.  This needs more attention in future research. 
 These are a number of traits of the multi-state Delta that have come to define our 
understanding of the region.  While there are differences among and within states, there is a 
common development history that has guided our perception of the Delta.  And, because of these 
characteristics and statistics, the multi-state Delta is a prime example of how understanding 
space is crucial to the sociological research of inequalities. 
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Figure 1. 
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The Multi-State Delta Region 
Source: Delta Regional Authority 
Map created by author. 
 8 
Figure 2. 
 
Sources: Decennial Censuses, 1980, 1990,  
and 2000; United States Department of  
Agriculture Economic Research Services. 
Map created by author. 
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Cumulative Spatial Disadvantage 
 Inequality is a major component of sociological research.  Understanding the 
intersectionality of characteristics such as race, class, and gender, are important in understanding 
the social power relations and uneven developments between groups (Collins and Bilge 2016).  
Often, however, there is a failure to consider additional factors, such as geographic location, in 
intersectional research (Lobao, Hooks, and Tickamyer 2007).  Examining inequalities in a spatial 
context provides sociologists with the opportunity to evaluate access to resources and past, 
current, and future economic success (Lobao et al. 2007).  By considering space in research, we 
can expand our understanding of inequality and patterns of uneven development.  
 While space is often thought about as physical and geographic boundaries, social 
boundaries have come to play an important role in the development of spaces.  And, because 
social boundaries are often tied to physical and geographic boundaries, understanding space 
becomes even more crucial when attempting to assess inequality.  Leicht and Jenkins (2007) 
write that “space is a central descriptive dimension for common understandings of social 
inequality, as the everyday labeling of ‘distressed’ and ‘privilege’ communities, ‘first-world’ and 
‘less-developed’ nations, and ‘rust belt’ and ‘sun belt’ regions illustrate” (p. 64).  So, whether 
conscious or subconscious, society’s understanding of space is linked to the understanding of the 
social world and inequalities around us, thus combining our classifications of space and 
inequality.  
Space and inequality are intimately intertwined; one cannot be fully understood without 
the other (Lobao et al. 2007).  While it might seem that space and location are the reasons for 
unequal distribution and development, it should be recognized that space is also an outcome of 
these inequalities (Lobao et al. 2007).  Not only does spatial sociology provide evidence for how 
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particular spaces are created through inequality, but it demonstrates how space continues to 
perpetuate these inequalities over the course of time.  Lobao et al. (2007) write, “poverty, 
educational attainments, demographic characteristics, and economic structure tend to cluster at 
similar levels around neighboring units” (p. 9).  This causes communities to shape their 
geographic space, creating “pockets of poverty” within a larger social context (Lichter, Parisi, 
and Taquino 2012; Lobao et al. 2007:10), and also causes the structure of human activity to be 
“more oriented within a geography than outside a geography” (Irwin 2007:86; also see White 
and Mueser 1988).  
 Our social institutions, governments, education systems, and development processes all 
have an element of space that is crucial to understanding their functions (Tickamyer 2000).  
These social institutions and processes, closely related to the concentration of characteristics and 
poverty, occur on many levels; this can be seen on a large-scale, such as nationally and globally, 
and on a small-scale, such as cities and local neighborhoods.  Both income disparities and 
poverty rates are often studied on a larger-scale, such as comparisons between states.  However, 
there is value in examining and comparing on a small or mid-level of analysis, evaluating its 
effect in a more localized context.  This local context, such as county-level, allows researchers to 
examine inequalities on the same level that “political and economic decisions are made” and 
where resources are distributed, thus more accurately evaluate these inequalities (Lichter et al. 
2012:367). 
 Furthermore, historical context is an important component of spatial sociology.  
Historical context shows how inequalities are institutionalized and perpetuated over time.  
Putnam (1993) explains how history determines “path dependence: where you can get to depends 
on where you’re coming from, and some destinations you simply cannot get to from here” (p. 
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179).  Path dependence supports the idea that not only is it important to assess how inequality 
varies across spaces, but also how differences in poor or prosperous spaces are a result of 
inequality, as well (Lobao and Hooks 2007).  Historical events determine the resources and 
opportunities available in a given space and community, which varies by space; thus, history 
matters when considering the uneven development of spaces. 
 While Putnam’s (1993) theory of path dependence does aid arguments regarding 
inequality and the accumulation of disadvantages over time, Nanetti and Holguin (2016) provide 
a review of critiques of Putnam’s work that are important to consider.  Nanetti and Holguin 
(2016) address how Putnam’s (1993) theory is often accused of taking a “deterministic 
perspective,” failing to include external agents that can aid in a community’s progress and 
wellbeing (p. 32).  Leonardi (1995, in Nanetti and Holguin 2016) also offered this same critique; 
he provides an alternative, similar approach to Putnam (1993), but emphasizes the role that 
political leadership has in changing the state of a community (Nanetti and Holguin 2016).  While 
both Nanetti and Leonardi address the shortcomings of Putnam’s theory, all three have worked 
closely together to develop literature on path dependence and the importance of capital in the 
development of communities.  Taking Putnam (1993), Nanetti and Holguin (2016), and Leonardi 
(1995, in Nanetti and Holguin 2016) into consideration demonstrates the importance of not only 
recognizing path dependence, but also supports the importance of community capital and 
community development.  So, while path dependence does aid in the perpetuation of inequalities 
and uneven development, this work becomes important because it has been recognized that 
actions can be taken in an attempt to improve the situations of communities in a disadvantaged 
state.  In other words, path dependence structures opportunity pathways, but change of path is 
still possible for communities. 
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 The acknowledgment of physical space and historical context are both important to 
understanding inequalities and uneven development, but the intersection of these two 
characteristics, among others, becomes crucial to the research of spatial inequalities.  This 
approach looks at “intersectional space,” which Green and Mitra (2013) define as “an actual 
physical space that is historically constructed and continuously shaped by the complex 
interactions of socioeconomic and cultural forces at the macro, meso, and micro levels” (p. 182).  
When considering this definition, we can see how intersectionality does not only apply to 
individuals and groups (i.e. race, class, gender), but to a larger context of socially organized 
space as well.   
Through our understanding of space, historical context, and intersectionality, we can see 
how the various components of space and inequality interact with each other to create 
“cumulative spatial disadvantage” (as well as relative “advantage”).  Cumulative spatial 
disadvantage can be defined as having multiple geographic disadvantages, all of which 
accumulate and contribute to overall uneven development and larger disadvantages, such as low 
incomes and high poverty rates.  These disadvantages can be seen as stacking up in certain 
physical-geographic areas.  The characteristics that contribute to the cumulative spatial 
disadvantage of a space cannot be easily altered by members of the community, as they are the 
result of the accumulated outcomes from a historical trajectory of development and/or 
underdevelopment. 
As aforementioned, the concept of cumulative spatial disadvantage can be applied to 
areas within the multi-state Delta region: portions of Alabama, Arkansas, Illinois, Kentucky, 
Louisiana, Mississippi, Missouri, and Tennessee (Delta Regional Authority n.d.).  Because of the 
unique cultural, social, demographic, and economic characteristics, and the uneven development 
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that exists in the region, the Delta becomes a prime example of how understanding space is 
crucial to sociological research of inequalities. 
While the Delta region itself demonstrates a concentration of uneven development and 
poverty, the geographic makeup and metropolitan status of these counties further contribute to 
poverty and uneven development.  Of the 720 counties included in this research, roughly 65% 
(466) are non-metropolitan counties.  Studies show that these non-metropolitan counties have 
historically had some of the highest and most persistent poverty rates compared to metropolitan 
counties (Lichter and Johnson 2007).  In non-metropolitan areas, the odds of being below the 
poverty line are disproportionately higher than in metropolitan areas (Weber, Jensen, Miller, 
Mosley, and Fisher 2005).  In the eight states of the Delta, the average percent of families in 
poverty for metropolitan counties is 12.70%, while that of non-metropolitan counties is 16.93% 
(American Community Survey 2011-2015 five year estimates).  Along with these higher poverty 
rates, there is a distinct gap in earnings between those in metropolitan areas compared to non-
metropolitan areas.  For example, the median household income in 2014 for non-metropolitan 
areas was roughly $10,000 less than in metropolitan areas ($45,482 compared to $55,855) 
(DeNavas-Walt and Proctor 2015; Thiede, Kim, and Valasik 2018).  Green and Mitra (2013) 
share how “there are gaps between developed and less developed regions in terms of economic 
prosperity, employment opportunity, and per capita income,” where non-metropolitan 
communities, and many parts of the Delta, are less developed and more disadvantaged (p. 180).  
Structural explanations of poverty emphasize how local social structures affect the opportunities 
available to those living in these areas, including the allocations of jobs, quality and quantity of 
jobs, quality of job training, and quality of education (Jensen, McLaughlin, and Slack 2003).  
Often times, the very poorest individuals are confined to these non-metropolitan spaces and are 
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unable to leave (Bebbington 2004).  As there becomes an increased number of social and 
economic opportunities in cities, those who have the means to move often do, resulting in overall 
out-migration in many of these rural areas (Johnson 2017; Nord and Cromartie 2000). 
In contemporary times, many young people, the up-and-coming workforce, are uprooting 
from their rural childhood homes in search of education and opportunities in urban areas; they 
leave behind the older generations, and often do not return to fill the positions that the older 
generations once held (Johnson 2017, Crabtree 2016).  In addition to the generations left behind, 
out-migration also negatively impacts the development in these areas (Stockdale 2004).  Studies 
have shown that communities with increased out-migration experience school closures and a 
decline in other community facilities, thus impacting the availability of resources and jobs for 
those who do stay behind (Stockdale 2004).   
Disparities between rural and urban communities demonstrate that there is distinct 
clustering of advantages, opportunities, and resources in certain spaces, as well as scarcity in all 
of the above in other spaces (Wilson and Greenlee 2016).  Additionally, workers in rural areas 
are at a distinct disadvantage compared to their counterparts in metropolitan regions (Slack and 
Jensen 2002).  By analyzing uneven development in a spatial context, researchers can identify 
these pockets of poverty typically concentrated in rural areas, and thus, further understand this 
uneven development (Fontenot, Singlemann, Slack, Siordia, Poston, and Saenz 2010).  These 
characteristics of rural communities often contribute to low income and high poverty in many 
parts of the Delta and further perpetuate pockets of poverty throughout the region.   
While most of the counties in the Delta Regional Authority’s multi-state region are 
classified as non-metropolitan, there is a divide in the Delta due to historical developments of 
this region.  One primary division between the North and South derived from the Civil War.   
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Illinois declared itself a Northern/Union State in the Civil War, and supplied more troops 
to Union armies than any other state in the country (National Park Service, U.S. Department of 
the Interior n.d.).  Additionally, many leaders throughout the Civil War, including President 
Lincoln and General Grant, were associated with Illinois (National Park Service, U.S. 
Department of the Interior n.d.).  Missouri, a border state during the Civil War, was Southern in 
much of its prevailing culture, but just prior to the war, started to shift from a more agrarian 
society to one that was heavily linked to the factories and railroads of the North and East (Denny 
and Bradbury n.d.).  Kentucky was a state that was clearly divided, splitting resources and troops 
between both the North and the South (National Park Service, U.S. Department of the Interior 
n.d.).  However, despite this division, the state legislature officially declared neutrality, and 
many Confederate forces fled the state (National Park Service, U.S. Department of the Interior 
n.d.; Talbott 2013).  Nonetheless, the Confederacy did claim Kentucky.  Alabama, Arkansas, 
Louisiana, Mississippi, and Tennessee played different roles in the Civil War than Illinois, 
Missouri, and Kentucky.  These five states all officially seceded from the Union and were a part 
of the Confederacy (National Park Service n.d.). 
Putnam’s (1993) concept of path dependence can be seen in the Delta, where historical 
events, such as the legacies of plantation-based economic systems, slavery, sharecropping, and 
racial inequality have impacted the success of the Delta states (Green et al. 2015; Johnson 2017; 
Saikku 2005; Saikku 2015).  The North Delta and the South Delta both developed differently 
because of the events of the past, especially during and in the aftermath of the Civil War; this has 
drastically impacted development, job opportunities, and persistent poverty in this region in 
contemporary times (Collins 2015; Davidson and Paradise 2015; Saikku 2005; Saikku 2015). 
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When considering the intersection between geography, history, income, and poverty, we 
can gain a better understanding of cumulative spatial disadvantage in the multi-state Delta 
region.  History demonstrates the cultivation of persistent poverty; rural counties have 
disproportionality high poverty rates over the course of time (Weber and Miller 2017).  Weber 
and Miller (2017) write how both historically and recently, many high-poverty counties are 
concentrated in areas such as Appalachia, the Black Belt, and the Mississippi Delta.  In the 
multi-state Delta, differences in development and disadvantage can be seen when evaluating the 
characteristics that make up the region of interest for this study.  The South, the Delta, and rural 
counties all have a history of being disadvantaged compared to the North, the non-Delta, and 
metropolitan counties.   
Acknowledging the intersection of these various characteristics allows us to understand 
the cumulative disadvantage of space.  As discussed, the physical-geographic spaces of interest 
that the literature demonstrates as being historically disadvantaged, such as with lower household 
incomes and higher poverty rates, are the South, the Delta, and non-metropolitan areas.  The 
historical experiences dividing spaces cannot be changed, and those paths influence 
contemporary patterns of development; they contribute to uneven development and poverty.    
Community Capitals Framework 
The Community Capitals Framework (CCF) allows researchers and practitioners to draw 
attention to communities and their economic development, and how access to various capitals 
increases successes and opportunities within a community (Flora and Flora 2013; Emery and 
Flora 2006).  While many approaches to development focus on the resources of a community, 
the CCF draws attention to capitals of a community.  Different than mere resources, a capital is 
the accumulation of and investment in resources (Green 2017).  Flora and Flora (2013) write 
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when “resources, or assets, are invested to create new resources, they become capitals” (Flora 
and Flora 2013:10, emphasis in original).  Flora and Flora (2013) utilize the CCF to focus on 
rural communities to demonstrate that these communities differ greatly from their urban 
counterparts, although the framework could be applied to all kinds of communities across the 
rural-urban continuum.  And while there is focus on the differences between rural and urban 
communities, Flora and Flora (2013) also acknowledge that there is diversity among rural areas – 
just because two areas are rural does not mean that they have the same problems or assets.  The 
CCF allows researchers to focus on the existing assets of a community in the form of seven 
different capitals: natural, cultural, human, social, political, financial, and built capitals (Emery 
and Flora 2006; Flora and Flora 2013).  These seven capitals “individually and together 
contribute to, or detract from, sustainable communities” (Flora and Flora 2013:10).  This 
research focuses on human and social capital, two dimensions that are locally-modifiable 
through intentional action, even in the face of historical legacies of disadvantage. 
 Becker (1964) defines human capital as an individual’s knowledge, skills, values, and 
health that help them succeed.  Some communities are more equipped to invest in human capitals 
than others, which contributes to uneven development and class differences between 
communities in knowledge and behavior (Becker 1964).  Two of the most important forms of 
human capital to consider are education and training, as education is often placed at the center of 
human capital theory (Becker 1964; Tan 2014). Education is closely tied to economic success, in 
that those who are well-educated and well-trained are more likely to be employed and typically 
have earnings above average, and almost always have earnings higher than those who are less 
educated and less trained (Becker 1964; Tan 2014).  For example, the 2011-2015 American 
Community Survey reports that in the United States, the median income for individuals with a 
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high school diploma or equivalent was $28,043, while the median for those with a bachelor’s 
degree was $50,595 – this is over a $20,000 difference in earning for those with a college 
education.  Although education is usually examined at the individual level focusing on an 
individual and their personal educational achievements, education and human capital should also 
be considered from a community collective perspective.  Education is a social institution, and all 
children have the right to a public education.  However, changes in the educational system 
measurably impact the quality of education that these children receive (Collins and Bilge 2016).  
Most often, poor and disadvantaged children are the ones whose families cannot afford to live in 
areas served with better-quality education, which perpetuates the cycle of inequality (Collins and 
Bilge 2016).  Furthermore, rural areas, which are more likely to be low income, frequently have 
inadequate schools and lack of access to basic public services (Lichter and Johnson 2007).  A 
smaller tax-base contributes to fewer resources.  Rural areas have “consistently lagged behind 
metropolitan areas,” especially in regards to educating adults (Beaulieu, Israel, and Wimberley 
2003:275).  Nonetheless, communities can invest in the quality of their education, provide 
additional supports, and create environments that are supportive and focused on success. 
 In addition to education and training, health is also a form of human capital that can 
directly affect an individual’s ability to succeed.  In 1978, the World Health Organization and the 
United Nations International Children’s Emergency Fund (UNICEF) released the Declaration of 
Alma-Ata; in this, health was defined as “a state of complete physical, mental, and social 
wellbeing, and not merely the absence of disease or infirmity.”  Health is a “fundamental human 
right” and is necessary for an individual to be successful, both economically and socially (Bloom 
and Canning 2003; World Health Organization and UNICEF 1978).  Because of the strong 
relationship between health and wealth, Bloom and Canning (2003) argue that health is a form of 
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human capital.  Studies have shown that improvements in public health have contributed to 
economic growth – healthy workers are more productive workers (Bloom and Canning 2003).  It 
is important to consider health in terms of outcomes; the implementation of programs and 
facilities does not demonstrate their effectiveness, rather it is an increase or decrease in a certain 
outcome that does (Bloom and Canning 2003).   
The uneven development of health outcomes is closely linked to space (Green and Mitra 
2013).  These disparities between non-metropolitan and metropolitan areas have existed 
historically, and there is still perpetuating inequality in regards to access to and quality of health 
care in non-metropolitan areas (Morton 2003).  However, like education, communities can invest 
in the access to and quality of health care and opportunities to pursue healthy lifestyles, 
contributing to the overall health and health outcomes of their community.  This can impact the 
success of individuals, and increase a community’s human capital (Bloom and Canning 2003). 
 Social capital is a term that does not have a universal definition and is often interpreted 
differently depending on the person and the situation (Rupasingha, Goetz, and Freshwater 2006; 
Wall, Ferrazzi, and Schryer 1998).  Bourdieu (1986) approaches social capital from a conflict 
and power oriented perspective.  Closely tied to economic and cultural capital, social capital can 
be used to benefit an individual (Wall et al. 1998).  For Bourdieu (1986), social capital is used to 
create differences between groups, which can then be seen in structural elements of our society, 
such as business and politics (Bourdieu 1986 in Wall et al. 1998).  Putnam (1993), however, 
defines social capital as “features of social organization, such as trust, norms, and networks, that 
can improve the efficiency of society by facilitating coordinated actions” (p. 167).  Although 
social capital can be used to distinguish between groups and solidify power differentials, it can 
also contribute to people’s ability to work together toward collective goals. 
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Similarly, in defining social capital, Nanetti and Holguin (2016) emphasize three 
elements: diffused trust, solidarity values and norms, and engagement for purposive action. 
Additionally, they also emphasize the collective element of social capital, rather than recognizing 
it as an asset of a particular individual. Research demonstrates the crucial value of social capital 
for poor communities, where lack of social capital negatively impacts structures and ability for 
upward mobility (Putnam in Nanetti and Holguin 2016). As a product of social interactions and 
organizations, social capital has both the power to contribute successes of a community, as well 
as impact policy decisions from local to federal levels (Nanetti and Holguin 2016). And while 
the primary focus of Nanetti and Holguin (2016) is social capital, the authors also draw attention 
to other community capitals emphasized by Flora and Flora (2013), such as financial, 
environmental, institutional, and human resources. With this, they draw attention to the 
collective aspect of capital, as it belongs to groups and the communities rather than to 
individuals. 
 Building from the rich literature on social capital, Rupasingha, Goetz, and Freshwater 
(2006) contribute to our understanding of social capital by operationalizing and measuring the 
concept via the Social Capital Index, which is now regularly updated.  Putnam (1993) argues that 
social capital involves social organization and networks; the Social Capital Index takes the 
associations and establishments in a community into account.  Some of these associations and 
establishments include: religious, political, professional, and labor organizations; fitness and 
recreational sports centers; golf courses and country clubs; and sports teams and clubs 
(Rupasingha et al. 2006).  The Social Capital Index also accounts for voter turnout, census 
response rate, and the number of nonprofit organizations (excluding international nonprofits) 
active in a county.  These indicators are all considered components of a community’s (county in 
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this case) overall social capital, demonstrating the social organizations, networks, and trust in 
institutions in a given space that contribute to collective action.   
Like cumulative spatial disadvantage, human and social capital contribute to the success 
of a community and are closely tied to income and poverty.  However, unlike geographic 
location and history, human and social capital are two things that can arguably be controlled by a 
community and its members.  While it might be easier for a historically and geographically more 
advantaged community to invest in and benefit from human and social capital, it is also possible 
for traditionally disadvantaged areas to face some of their challenges and invest in human and 
social capital. The Community Capitals Framework allows us to identify these characteristics of 
a community that are locally-modifiable; these can be at least somewhat controlled and changed 
to benefit a society, both economically and socially.  And, these community-based approaches, 
especially to those attempting to increase the economic development of a community, becomes 
especially crucial for rural areas (Green 2003).  While the geography and historical legacies of a 
space cannot be altered, resources can be utilized to increase a county’s human and social capital 
and support collective benefits, thereby increasing their agency. 
 Drawing from the literature, for the purpose of this study, I will address the following 
questions: 
1. What is the association between outcome measures of uneven development (household 
income and poverty) and spatial characteristics, including North/South location, Non-
Delta/Delta location, and metropolitan status? 
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2. What is the association between outcome measures of uneven development (household 
income and poverty) and locally-modifiable forms of capital, namely human and social 
capital, while accounting for the cumulative influence (i.e. path dependence) of 
geographical and historical legacies? 
Furthermore, I drew on the literature to guide my hypotheses: 
1. Individual indicators of spatial disadvantaged characteristics will result in lower 
household incomes. 
2. Individual indicators of spatial disadvantaged characteristics will result in higher poverty 
rates. 
3. A higher score on the Cumulative Spatial Disadvantage Index will result in the lowest 
household incomes and the highest poverty rates compared to counties with a lower score 
on the Index. 
4. Higher scores of human and social capitals will result in higher household incomes. 
5. Higher scores of human and social capitals will result in lower poverty rates. 
6. A higher score on the Cumulative Spatial Disadvantage Index will result in lower scores 
of human and social capitals compared to counties with a lower score on the Index. 
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CHAPTER III: METHODS 
 
 
Research Design and Data Sources 
 To address my proposed research questions and test subsequent hypotheses, I conducted 
thorough quantitative analysis using data from a variety of secondary public sources.  After 
compiling a multi-state dataset, I conducted a lagged-effect, ordinary least squares (OLS) linear 
regression analysis.  The various regression models account for both geographic and historical 
disadvantages, including the operationalization of the concept “cumulative spatial disadvantage,” 
as well as the locally-modifiable characteristics of human and social capital.  Additionally, the 
regression models assess the impact of these variables on two measures of uneven development, 
namely median household income and percent of families in poverty. In the regression models, I 
performed bootstrapping analysis to account for my utilization of secondary, aggregate county-
level data based on samples with assumed sampling error.  I used bootstrapping to calculate 
confidence intervals at the 95% confidence level. 
 For this study, I compiled a multi-state dataset with the county as the unit of analysis for 
the eight states in the Delta Regional Authority: Alabama, Arkansas, Illinois, Kentucky, 
Louisiana, Mississippi, Missouri, and Tennessee (see Table 1).  All data are county-level 
(N=720).  There were, however, 96 counties with missing health data; after excluding these from 
the initial models there was a final N of 624 counties with complete data.  The models included 
in the findings chapter reflect N=624, but I also ran all analysis replacing the missing data with 
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the mean of the variable (see Appendices).  There was no substantial difference in the results or 
interpretations, so I chose to only report on the models that excluded counties with missing data.  
Operationalization and Measurement 
 The two dependent variables, both from the American Community Survey five-year 
estimates, 2011-2015, are median household income and percent of families in poverty.  As 
noted by Green (2017), there are numerous other important indicators of development that could 
and should be addressed.  However, income and poverty, two sides of a similar concept, are used 
here as proxy indicators for broader concepts of development based on the notion that higher 
incomes and lower rates of poverty demonstrate that people are better off.  Additionally, poverty 
tends to be correlated with the other indicators and is generally regarded by analysts and 
policymakers from diverse ideological perspectives as being the major problem of development. 
 The first group of independent variables is the “geography” category, all of which are 
non-locally-modifiable characteristics.  The first variable is whether a county is in a Northern or 
Southern state.  With guidance from research and literature (Collins 2015; Davidson and 
Paradise 2015; Saikku 2005; Saikku 2015), I determined that Illinois, Kentucky, and Missouri 
are Northern/border states (i.e. non-Southern), and Alabama, Arkansas, Louisiana, Mississippi, 
and Tennessee are Southern states.  For this, I coded into binary where counties in a Northern 
state were coded as “0” (n=337) and counties in a Southern state were coded as “1 (n=383). 
 Next, using Delta Regional Authority designations, I classified each county as non-Delta 
or Delta.  These variables were coded into binary, where counties classified as non-Delta were 
coded as “0” (n=468) and Delta counties were coded as “1” (n=252).  While some scholars might 
argue that the Delta Regional Authority definitions of the “Delta” are too expansive, it is the only 
policy-relevant designation that cuts across state borders for the entire region. 
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 The final variable in the geography category is a county’s metropolitan status.  These 
data were determined from the United States Department of Agriculture’s 2013 Rural-Urban 
Continuum Codes (Beale Codes).  The Beal Codes use nine different metropolitan/non-
metropolitan classifications for a county, which I then narrowed down into three categories: non-
metropolitan, non-adjacent to a metropolitan area; non-metropolitan, adjacent to a metropolitan 
area; and metropolitan.  To assess for differences between adjacent and non-adjacent non-
metropolitan areas, I coded both separately using metropolitan (n=253) as reference, thus 
creating polytomous variables.  First, a non-metropolitan, adjacent (n=254) variable was created 
by coding all non-metropolitan, adjacent counties as “1,” and all others as “0.”  Then, I created a 
non-metropolitan, non-adjacent (n=213) variable by coding all non-metropolitan, non-adjacent 
counties as “1,” and all else as “0.”  These two separate non-metropolitan variables were only 
used in one model to assess the varying impact of rural areas; however, for all other models, both 
adjacent and non-adjacent non-metropolitan counties were grouped together as a single “non-
metropolitan” category (n=467), where all non-metropolitan counties were coded as “1,” and all 
metropolitan counties were coded as “0.”   
 I then created a Cumulative Spatial Disadvantage Index based on all geographic data 
variables.  A county’s score was determined by the number of geographically disadvantaged 
categories (South, Delta, non-metro) that a county fell into.  The coding was as follows: 
0 = County does not fall into any of the geographic disadvantaged areas  
      (Reference Group, n=100) 
1 = County falls in one of the geographic disadvantage areas (n=264) 
2 = County falls in two of the geographic disadvantage areas (n=229) 
3 = County falls in all three of the geographic disadvantage areas (n=127) 
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For the index, 3 was the highest score a county could receive, while 0 was the lowest.  
 The second category of the independent variables is historical context.  Historical context 
was measured by a persistent poverty variable.  Counties were considered persistently poor “if 
20% or more of their populations were living in poverty over the last 30 years” (United States 
Department of Agriculture Economic Research Service).  These data were compiled from the 
1980, 1990, and 2000 decennial censuses, and were also coded into binary.  Counties that were, 
by definition, persistently poor (n=182), were coded as “1” and counties that were not 
persistently poor (n=538) were coded as “0.” 
The final categories of independent variables are human and social capital, both of which 
are being considered locally-modifiable characteristics of space.  Using the 2006-2010 American 
Community Survey five-year aggregate estimates, I measured one form of human capital as 
education.  First, there is the percent of a county, ages 25 or older, with an associate’s degree.  
And secondly, there is the percent of a county, ages 25 or older, with a bachelor’s degree or 
higher.  I chose to use the 2006-2010 data rather than the 2011-2015 to account for a lagged-
effect of education.  It is not always likely that someone gets a job in their trained field 
immediately following college graduation.  For this reason, I used the 2006-2010 estimates to 
allow for a gap in time that might better account for the time it takes someone to get and 
maintain a job.  Using a lagged-effects model also helps to address one of the requirements for 
logical causal argument – time sequence.  In this case, the independent variable is being 
measured in a time prior to the dependent variable.  Lagged-effects modeling was used for all 
measures of human and social capital. 
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Table 1. Variables of Interest   
Variables  Measurement 
 
Dependent Variables  
 
          
       Median Household Income, 2015 
 
  American Community Survey 2011-2015 five-year estimates 
       Percent of Families in Poverty, 2015  American Community Survey 2011-2015 five-year estimates 
 
 
Independent Variables 
 
 
          
       Geography  
 
Recoded for linear regression to a series of binary variables: 
              South  0 = County in Northern state,  
1 = County in Southern state 
              Delta County  0 = Non-Delta County  
1 = Delta County 
              Non-Metropolitan County  
              Status 
 0 = Metropolitan (Reference Group);  
1 = Non-metro, Adjacent and Non-metro or Non-Adjacent (as  
      Comparison Groups) 
         
       Cumulative Spatial Disadvantage  
       Index 
 
 
The score is determined by the number of geographic 
disadvantaged areas (South, Delta, Non-Metro) that a county  
falls in: 
0 = County does not fall in any of the predetermined geographic  
      disadvantaged areas (Reference Group) 
1 = County falls in one of the predetermined geographic  
      disadvantaged areas 
2 = County falls in two of the predetermined geographic  
      disadvantaged areas 
3 = County falls in three of the predetermined geographic  
      disadvantaged areas 
        
Historical Context 
 
  
              Persistent Poverty County  Counties were considered “persistently poor if 20% or more of 
their populations were living in poverty over the last 30 years” 
(USDA Economic Research Service) 
Measured from the 1980, 1990, and 2000 decennial censuses 
Recoded for linear regression to: 
0 = Non-Persistent Poverty County 
1 = Persistent Poverty County 
 
 
       Human Capital 
 
  
              Percent of county (ages 25 and  
              older) with an associate’s  
              degree 
 American Community Survey 2006-2010 five-year estimates 
              Percent of county (ages 25 and  
              older) with a bachelor’s degree  
              or higher 
 
 American Community Survey 2006-2010 five-year estimates 
              Poor Health Index  Premature death, County Health Rankings 2014 (based on data  
      from the National Center for Health Statistics, 2008-2010) 
Low birthweight, County Health Rankings 2013 (based on data  
      from the National Center for Health Statistics, 2004-2010) 
Poor/fair health, County Health Rankings 2012 (based on data  
      from the Behavioral Risk Factor Surveillance System, 2004- 
      2010) 
 
 
       Social Capital  
 
2009 Social Capital Index from Rupasingha, Goetz, and 
Freshwater 
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The second measure of human capital was health, where I created a Poor Health Index 
using data from the County Health Rankings (University of Wisconsin Public Health Institute 
and Robert Wood Johnson Foundation).  The County Health Rankings utilize health factors and 
health outcomes to determine an overall health ranking for each county within a state.  The 
overall ranking is not feasible as a variable for my research because it cannot be used to compare 
health between states, only within.  Because of this, I selected three health outcomes from the 
County Health Rankings to create my own index: premature morbidity, low birthweight, and 
poor/fair health (see Table 1 for data sources).  To create the Poor Health Index, I standardized 
each of the given Z-scores of the three variables using SPSS.  I then added the standardized Z-
scores of the variables together, and then standardized this summated value.  This final sum of 
the Z-scores provided an overall Index of poor health at the county level.  
 I used Rupasingha, Goetz, and Freshwater’s 2009 version of the Social Capital Index to 
measure a county’s overall social capital (Rupasingha, Goetz, and Freshwater 2006).  The Social 
Capital Index score is determined from a standardization of four factors: 
• The aggregate of a county’s associations and establishments (i.e. religious 
organizations, civic and social associations, business associations, political 
organizations, professional organizations, labor organizations, establishments in a 
bowling center, fitness and recreational sports centers, golf courses and country 
clubs, sports teams and clubs, and population) (Rupasingha et al. 2006, from 
Census Bureau County Business Patterns 2009) 
• Voter turnout for the 2008 Presidential Election (Rupasingha et al. 2006) 
• 2010 Census response rate (Rupasingha et al. 2006, from Census Bureau 2010) 
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• Number of non-profit organizations, excluding those with an international 
approach (Rupasingha et al. 2006, from National Center for Charitable Statistics 
2009) 
While there has been a more recent version of the Social Capital Index, I chose to use the 2009 
data to more closely align with the American Community Survey 2006-2010 data that were used 
to measure human capital and lagged-effects modeling; the 2014 Social Capital Index would not 
allow me to account for either. 
The Regression Models 
The regression models were selected and organized to provide a foundation for the 
creation and understanding of cumulative spatial disadvantage.  The first model included a state-
level analysis (Alabama, Arkansas, Illinois, Kentucky, Louisiana, Missouri, and Tennessee, in 
reference to Mississippi).  These states all have counties in the Delta region, thus it was 
important to draw attention to the differences that occur, at the state-level, in reference to both 
median household income and percent of families in poverty. 
While much research does focus on a state-level of analysis, my research takes a county-
level approach.  To address this, as well as begin to understand what geographical and historical 
characteristics are disadvantaged, the second grouping of regression models includes analysis 
evaluating South, Delta, and non-metropolitan separately.  With this, one model also addressed 
the differences between “non-metropolitan, adjacent” and “non-metropolitan, non-adjacent.” 
Building upon the previous models, the next model included the Cumulative Spatial 
Disadvantage Index, rather than the separate disadvantaged areas.  This was to assess general 
differences between each level on the index, and to evaluate the impact that each score when 
accounting for all other factors (including other scores) has on both median household income 
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and the percent of families in poverty.  
The final grouping of models was also in relation to the Cumulative Spatial Disadvantage 
Index; however, rather than assessing all index scores in one model, I filtered according to each 
index score (0, 1, 2, and 3), producing four separate models for both median household income 
and percent of families in poverty.  These models allowed for an assessment of the specific 
impact of cumulative spatial disadvantage at the county level, as well an evaluation of each score  
separate from one another.   
Finally using GWR4 (an application for geographically weighted regression modelling) 
and ArcGIS, I conducted additional analyses, testing for spatial autocorrelation and running 
alternative geographically weighted regression models (Fotheringham, Brundson, and Charlton 
2002; Hipp and Chalise 2015).  I used the model presented in Table 7 as my primary reference; 
however, binary and polytomous variables are not conducive for a geographically weighted 
regression model.  Because of this, I created a new model excluding both the Cumulative Spatial 
Disadvantage Index and persistent poverty variables.  This new model was used in GWR4 to 
obtain a “global model” (i.e. not geographically weighted) as well as a geographically weighted 
model.  This final model, without the index and persistent poverty variables, allowed me to 
assess the relationship between human and social capital and both measures of uneven 
development, while controlling for space rather than accounting for it. 
 Throughout this process, I saved all residuals by county for the overall Cumulative 
Spatial Disadvantage Index model, the “global” model excluding the index and the persistent 
poverty variables, and the GWR4 geographically weighted model.  These residuals were then 
used in ArcGIS to calculate Moran’s Index, which is a tool used to test for spatial autocorrelation 
(in this case, spatial autocorrelation of regression residual errors).  Additionally, GWR4 
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produced a local R2 values at the county level, which examines the goodness of fit of the 
regression model at the local level.  Using these values, I used ArcGIS to map the local R2 values 
for both median household income and percent of families in poverty to visually examine the 
spatial relationships of the fit of the models.  I then examined the local R2 values by the various 
geographic variables, where I compared persistently poor and not persistently poor counties, and 
compared the 4 scores (0-3) of the Cumulative Spatial Disadvantage Index using the average 
local R2 value in each of these county groupings.  
 Following the compilation of the data set and quantitative analysis, these data and 
findings were presented at a Data Utilization Workshop in Clarksdale, Mississippi, in March 
2018.  This event was organized to inform leaders in their communities of my research, as well 
as to discuss the implications of my research both in academia and in practice in the community. 
(see Appendix for a detailed account of this workshop) 
 The methods aforementioned were developed specifically for a county-level analysis of 
uneven development and disadvantage.  In the following chapters, I will discuss the findings and 
implications of this research. 
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CHAPTER IV: FINDINGS 
 
 For all regression models in these findings, there are 624 counties with complete data (96 
missing counties) that were included in the analysis from the following states of the Multi-state 
Delta region: Alabama, Arkansas, Illinois, Kentucky, Louisiana, Mississippi, Missouri, and 
Tennessee.  To assess whether missing cases had substantive impacts, I ran each model an 
additional time, replacing the missing values with the mean values of each independent variable.  
Because these findings demonstrated the same patterns as the models with the missing data, they 
will not be discussed in the following sections.  However, the tables are available in the 
appendices. 
To assess the regression models, I conducted diagnostic testing, which included an 
ANOVA F-statistic, the Durbin-Watson statistic, and collinearity statistics.  The results of these 
tests concluded that the models were fit for analysis and that there were no violations of the 
statistical assumptions. Because of the history of the Delta Regional Authority and how some 
counties came to be included in the DRA, there was a cause for concern over potential 
multicollinearity between the Delta and persistent poverty variables.  Preliminary testing 
determined that there is a weak, positive correlation between these two variables (Delta and 
persistent poverty, r=.281, p<.01; not shown).  However, as aforementioned, the collinearity 
statistic testing determined that there were no violations of multicollinearity in the models, 
including between Delta and persistent poverty. 
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Table 2 provides the descriptive statistics for all independent and dependent variables in 
this study.  This table includes the values only for counties with complete data for all variables 
(N=624).  The average median household income is $40,777, while the average percent of 
families in poverty is 15.53%.  Of these counties, a majority are Southern compared to Northern, 
and a majority are non-metropolitan as opposed to metropolitan.  However, a majority of 
counties were non-Delta as opposed to Delta.  In the counties included, the average percent of a 
population (adults 25 and older) with an associate’s degree is 6.19%, while those (adults 25 and 
older) with a bachelor’s degree or higher averaged 15.91%. 
 
 
Table 2. Descriptive Statistics 
 
Variable 
 
Mean SD Minimum Maximum 
Median household income (in USD) 40,777 10,191 19,328 96,565 
Percent of families in poverty 15.53 5.96 3.50 44.30 
South .56 .50 0 1 
Delta .35 .48 0 1 
Non-Metropolitan county status .62 .49 0 1 
Cumulative Spatial Disadvantage Index 1.54 .96 0 3 
Persistent poverty .26 .44 0 1 
Associate’s degree 6.19 1.97 1.60 17.20 
Bachelor’s degree or higher 15.91 7.08 3.70 51.80 
Poor Health Index 0 1 -3.54 3.01 
Social Capital Index -.50 .79 -2 3 
 
Table includes descriptive statistics for counties with all complete data, resulting in N=624. 
 
Sources (in order): American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial 
Census, 1980, 1990, and 2000; American Community Survey, 2006-2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 
2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, and Freshwater. 
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Table 3 provides the Pearson’s r correlations for all independent variables in relation to 
both measures of uneven development, median household income and percent of families in 
poverty.  All independent variables have statistically significant correlations with the dependent 
variables at the p<.01 level.   
 
Table 3. Pearson's Correlation 
 
Median Household Income 
 Percent of Families  
in Poverty 
South -.250 
 
.284 
Delta -.268 
 
.324 
Non-Metropolitan county status -.562 
 
.372 
Persistent Poverty -.528 
 
.660 
Associate’s degree .346 
 
-.342 
Bachelor’s degree or higher .629 
 
-.397 
Poor Health Index -.623 
 
.607 
Social Capital .127 
 
-.202 
 
All coefficients are significant at the p<.01 level. 
Table includes descriptive statistics for counties with all complete data, resulting in N=624. 
 
Sources (in order): American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; 
Decennial Census, 1980, 1990, and 2000; American Community Survey, 2006-2010; National Center for Health Statistics, 2008-2010; National Center for 
Health Statistics, 2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, and 
Freshwater. 
 
 
 Figures 3-6 provide further background information regarding both median household 
income and percent of families in poverty by the various geographic disadvantaged areas (South, 
Delta, non-metropolitan, and persistent poverty) in comparison to their less disadvantaged 
counterparts (North, non-Delta, metropolitan, and not persistent poverty).  As the literature 
argues, these noted areas have experienced uneven development due to both history and 
geography.  Because of this, patterns concerning income and poverty in these various areas 
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become clear – the noted geographically disadvantaged areas have lower average median 
household incomes and higher average percent of families in poverty than the less 
geographically disadvantaged areas. 
Figure 3. 
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Figure 5. 
 
 
Source: American Community Survey, 2011-2015  
5-year Estimates 
Map created by author. 
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Figure 6. 
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5-year Estimates 
Map created by author. 
 19.5% and higher 
 
 
 
 15.9% to 19.4% 
 
 
 
 13.4% to 15.8% 
 
 
 
 10.8% to 13.3%  
 
 
 
 10.7% and lower 
 			 
		 
			 
		 
			 
 
Legend 
 38 
 Additionally, this research has considered the impact of accumulated disadvantage.  
When simply examining both median household income and percent of families in poverty, 
differences between areas with varying scores on the index become apparent.  As expected, areas 
with the most accumulated geographic disadvantage have the lowest average median household 
income and the highest average percent of families in poverty (see Figures 7-9).  
Figure 7. 
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Figure 9. 
 
 
 
Cumulative Spatial Disadvantage Index Score, 
by County 
Sources: Collins 2015; Davidson and Paradise 2015;  
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With this background information in mind, it becomes clear that space and geography 
play an important role in development.  The following tables provide analyses of both various 
components of geography (including all geographic variables and the Cumulative Spatial 
Disadvantage Index), and locally-modifiable forms of human and social capital.  When 
considering space, it becomes evident that various locally-modifiable characteristics can 
positively impact a community, and thus affect both household income and poverty rates. 
State Comparison Model 
Table 4 (Model A) includes a comparison between states and the reference state of 
Mississippi.2 Kentucky, Louisiana, Missouri, and Tennessee all have weak, positive associations 
with median household income, demonstrating that these states have overall higher median 
household incomes than the reference state, Mississippi.  Illinois (β=.334, p<.001) is the only 
state with a moderate, positive relationship with household income in reference to Mississippi; 
Alabama and Arkansas were not significantly different than Mississippi.  Both non-metropolitan 
and persistent poverty have weak, negative associations with household income.  The education 
variables, associate’s degree and bachelor’s degree or higher have weak, positive correlations 
with the dependent variable.  The Poor Health Index is moderately and negatively associated 
with median household income, demonstrating that higher levels of poor health in a county are 
not conducive to higher median household incomes.  The Social Capital Index displays the same, 
unexpected negative association as previously; and although the association is very weak, it is 
statistically significant. 
 
 
                                                            
2 This chapter presents all regression tables that have excluded counties with missing data (N=624).  All 
complementary tables with mean replacement (N=720) can be found in the appendices. 
 41 
Table 4. Regression Model A, Median Household Income and Percent of Families in Poverty with 
State Comparison 
 
 Median Household Income Percent Family Poverty 
Variables b β b β 
 
State (Mississippi as reference)     
       Alabama 1,160 
[-253; 2,770] 
.035 
(.215) 
-2.30 
[-3.83; -0.90] 
-.117 
(<.001) 
       Arkansas 544 
[-1,104; 2,414] 
.017 
(.577) 
-3.02 
[-4.62; -1.70] 
-.158 
(<.001) 
       Illinois 11,065 
[8,552; 13,411] 
.334 
(<.001) 
-7.07 
[-8.34; -5.83] 
-.365 
(<.001) 
       Kentucky 3,582 
[2,094; 5,350] 
.134 
(<.001) 
-2.80 
[-4.28; -1.56] 
-.179 
(<.001) 
       Louisiana 5,534 
[3,387; 7,655] 
.164 
(<.001) 
-3.33 
[-5.05; -1.67] 
-.169 
(<.001) 
       Missouri 5,326 
[3,658; 7,192] 
.190 
(<.001) 
-5.66 
[-7.14; -4.35] 
-.344 
(<.001) 
       Tennessee 2,785 
[770; 4,843] 
.090 
(.006) 
-4.29 
[-5.67; -2.90] 
-.238 
(<.001) 
Delta 628 
[-342; 1,619] 
.029 
(.258) 
.223 
[-0.55; 0.91] 
.018 
(.540) 
Non-Metropolitan -4,958 
[-6,010; -3,982] 
-.236 
(<.001) 
1.32 
[0.71; 1.88] 
.108 
(<.001) 
Historical Context     
       Persistent Poverty -4,002 
[-5,346; -2,725] 
-.172 
(<.001) 
3.62 
[2.69; 4.54] 
.266 
(<.001) 
Human Capital     
       Associate’s degree 505 
[258; 771] 
.098 
(<.001) 
-0.41 
[-0.63; -0.22] 
-.136 
(<.001) 
       Bachelor’s degree or higher 382 
[252; 503] 
.265 
(<.001) 
-0.002 
[-0.05; 0.05] 
-.002 
(.952) 
       Poor Health Index -3,176 
[-3,746; -2,606] 
-.312 
(<.001) 
2.30 
[1.90; 2.73] 
.386 
(<.001) 
Social Capital -832 
[-1,558; -146] 
-.065 
(.015) 
-0.32 
[-0.73; 0.12] 
-.042 
(.155) 
Constant 31,337 
[27,790; 34,785] 
19.65 
[17.47; 22.07] 
Adjusted R2 .734 .667 
N 624 624 
 
All numbers are rounded to the nearest dollar. 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources (in order): American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial 
Census, 1980, 1990, and 2000; American Community Survey, 2006-2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 
2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, and Freshwater 
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When evaluating percent of families in poverty, all states are statistically significant in 
reference to Mississippi.  Alabama, Arkansas, Kentucky, Louisiana, and Tennessee have weak, 
negative associations with poverty.  Both Illinois and Missouri have moderate, negative 
associations with poverty.  While Delta is again not a statistically significant variable, both non-
metropolitan and persistent poverty have weak, positive associations with percent of families in 
poverty.  Associate’s degree and the Poor Health Index are the only two human capital variables 
that are statistically significant, where education has a weak, negative association with poverty 
and poor health has a moderate, positive association with poverty.  In this model, county-level 
social capital is not a significant predictor of percent of families in poverty. 
Disadvantaged Areas Model 
Table 5 (Model B) accounts for all independent variables, with focus on the 
disadvantaged areas rather than the states.  The independent variables included in this model are: 
South, Delta, and non-metropolitan as binary geographic variables; persistent poverty as the 
binary historical context variable; percent of a county’s population (adults ages 25 and older) 
with an associate’s degree, percent of a county’s population (adults ages 25 and older) with a 
bachelor’s degree or higher, and the Poor Health Index as human capital variables; and the Social 
Capital Index.  For median household income, 68.6% of the variance of the dependent variable 
(income) can be explained by the predictors in the model.  Additionally, for percent of families 
in poverty, 61.3% of the variance of the dependent variable (poverty) can be explained by the 
predictors in the model. 
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Table 5. Regression Model B, Median Household Income and Percent of Families in Poverty by 
Geographic Disadvantage Variables 
 Median Household Income Percent Family Poverty 
Variables b β b Β 
 
Geography     
       South -3,824 
[-4,885; 2,861] 
-.186 
(<.001) 
1.97 
[1.30; 2.64] 
.164 
(<.001) 
       Delta 921 
[-80; 1,943] 
.043 
(.103) 
0.42 
[-0.28; 1.12] 
.034 
(.247) 
       Non-Metropolitan (Metro as 
       reference) 
-5,694 
[-6,841; 4,620] 
-.271 
(<.001) 
1.74 
[1.11; 2.34] 
.142 
(<.001) 
Historical Context     
       Persistent Poverty -4,964 
[-6,117; -3,812] 
-.214 
(<.001) 
5.38 
[4.52; 6.33] 
.396 
(<.001) 
Human Capital     
       Associate’s degree 531 
[329; 761] 
.103 
(<.001) 
-0.27 
[-0.44; -0.12] 
-.089 
(.001) 
       Bachelor’s degree or higher 438 
[311; 565] 
.304 
(<.001) 
-0.03 
[-0.08; 0.02] 
-.037 
(.204) 
       Poor Health Index -2,713 
[-3,309; 2,101] 
-.266 
(.704) 
1.81 
[1.42; 2.20] 
.303 
(<.001) 
Social Capital -348 
[-1,012; 226] 
-.027 
(.286) 
-0.67 
[-1.05; -0.28] 
-.089 
(.002) 
Constant 36,989 
[34,184; 39,858] 
13.63 
[11.97; 15.29] 
Adjusted R2 .686 .613 
N 624 624 
 
All numbers are rounded to the nearest dollar. 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources (in order): American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial 
Census, 1980, 1990, and 2000; American Community Survey, 2006-2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 
2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, and Freshwater. 
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 The variables Delta, poor health, and social capital are not significant predictors of 
median household income; however, all other variables are significant predictors.  South, non-
metropolitan, and persistent poverty have a weak, negative impact on median household income, 
demonstrating that these areas have lower household incomes than their counterparts.  Human 
capital influences household income oppositely, where education has a positive correlation with 
income.  Associate’s degree has a weak, positive influence on income, while bachelor’s degree 
or higher has a moderate, positive impact on income.  
 As expected, the direction of the coefficients present an opposite pattern for percent of 
families in poverty than for median household income.  The variables Delta and bachelor’s 
degree or higher are not significant predictors of percent of families in poverty, while the rest of 
the independent variables are significant.  Again, South, non-metropolitan, and persistent poverty 
are significant predictors, but are positively associated with family poverty.  This demonstrates 
that these areas are likely to have higher poverty rates.  Both associate’s degree and social capital 
have weak, negative correlations with percent of families in poverty, while the Poor Health Index 
has a moderate, positive correlation with poverty. 
Although nearly identical to Table 5 (Model B), I feel it is important to also include the 
results in Table 6 (Model C), as it demonstrates the clear differences between two types of non-
metropolitan counties: adjacent to a metropolitan area, and not adjacent to a metropolitan area.  
Prior to this model (as well as in all subsequent models), both adjacent and non-adjacent were 
grouped into one “non-metropolitan” variable; and while the models yield important results, I 
want to draw attention to these differences shown in this model.  Because the results reflect the 
same patterns as previously discussed, I will only highlight the geography variables. 
 
 45 
Table 6. Regression Model C, Median Household Income and Percent of Families in Poverty by 
Geographic Disadvantage Variables (Non-Metro, Adjacent and Non-Adjacent Comparison) 
 Median Household Income Percent Family Poverty 
Variables b β b β 
 
Geography     
       South -5,041 
[-5,114; -3,057] 
-.196 
(<.001) 
2.04 
[1.37; 2.68] 
.170 
(<.001) 
       Delta 858 
[-128; 1,893] 
.040 
(.126) 
0.45 
[-0.26; 1.14] 
.036 
(.221) 
       Non-Metropolitan, Adjacent 
       (Metro as reference) 
-4,949 
[-6,172; 3,780] 
-.229 
(<.001) 
1.46 
[0.69; 2.20] 
.115 
(<.001) 
       Non-Metropolitan, Non-Adjacent 
       (Metro as reference) 
-6,773 
[-8,013; -5,550] 
-.300 
(<.001) 
2.15 
[1.39; 2.92] 
.163 
(<.001) 
Historical Context     
       Persistent Poverty -4,601 
[-5,744; -3,457] 
-.198 
(<.001) 
5.24 
[4.38; 6.17] 
.386 
(<.001) 
Human Capital     
       Associate’s degree 540 
[331; 768] 
.105 
(<.001) 
-0.27 
[-0.44; -0.12] 
-.090 
(.001) 
       Bachelor’s degree or higher 436 
[307; 564] 
.303 
(<.001) 
-0.03 
[-0.08; 0.02] 
-.036 
(.251) 
       Poor Health Index -2,720 
[-3,343; -2,088] 
-.267 
(<.001) 
1.81 
[1.41; 2.20] 
.303 
(<.001) 
Social Capital -310 
[-959; 262] 
-.024 
(.339) 
-0.69 
[-1.08; -0.27] 
-.091 
(.001) 
Constant 37,084 
[34,276; 39,881] 
13.60 
[11.97; 15.23] 
Adjusted R2 .690 .615 
N 624 624 
 
All numbers are rounded to the nearest dollar. 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources (in order): American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial 
Census, 1980, 1990, and 2000; American Community Survey, 2006-2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 
2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, and Freshwater. 
 
 
For median household income, Delta is not a statistically significant predictor variable.  
South has a weak, negative relationship with household income.  Both non-metropolitan 
variables have significant associations with median household income; however, non-
metropolitan, adjacent has a weak association (β=-.229, p<.001), while non-metropolitan, non-
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adjacent has a moderate association (β=-.300, p<.001).  When looking at percent of families in 
poverty, Delta was again not statistically significant.  South has a weak, positive association with 
poverty.  Both non-metropolitan, adjacent and non-metropolitan, non-adjacent have weak, 
positive relationships with percent of families in poverty.  As demonstrated here, the effect sizes 
increase when going from a county adjacent to a metropolitan area to a county that is not 
adjacent to a metropolitan area.  These differences in effect sizes are noteworthy and draw 
attention to differences within non-metropolitan areas.  
Cumulative Spatial Disadvantage Index Model 
Table 7 (Model D) presents the results of both median household income and percent of 
families in poverty as dependent variables; but rather than assessing each of the geographic 
variables separately, this model includes the Cumulative Spatial Disadvantage Index scores (1, 2, 
and 3 with 0 as reference).  This table also displays very similar patterns to the previous tables.  
For median household income, 66.5% of the variance in the dependent variable can be explained 
by the independent variables in the model.  For percent of families in poverty, 60.5% of the 
variance in the dependent variable can be explained by the independent variables.   
 The geographic and historical context variables are negatively associated with household 
income.  Scores of 1, 2, and 3 on the Cumulative Spatial Disadvantage Index all have moderate, 
negative correlations with median household income, and persistent poverty have a weak, 
negative correlation with income.  While all Cumulative Spatial Disadvantage Index scores have 
moderate effect sizes, it can be noted that both scores of 1 and 2 are closer to each other in effect 
size (β= -.328, p<.001 and β=-.325, p<.001, respectively), while a score of 3 has a larger effect 
size (β=-.337, p<.001).  Both education variables have positive influences on household income: 
associate’s degree has a weak, positive impact, and bachelor’s degree or higher has a moderate, 
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positive impact.  The Poor Health Index has a weak, negative correlation with median household 
income.  
 
Table 7. Regression Model D, Median Household Income and Percent of Families in Poverty by 
Cumulative Spatial Disadvantage Index 
     Median Household Income Percent Family Poverty 
Variables b β b β 
 
Cumulative Spatial Disadvantage Index 
Score (Score of 0 as reference) 
    
       1 -6,958 
[-8,843; -5,197] 
-.328 
(<.001) 
1.94 
[1.13; 2.71] 
.156 
(<.001) 
       2 -7,193 
[-9,108; -5,396] 
-.325 
(<.001) 
2.34 
[1.48; 3.16] 
.181 
(<.001) 
       3 -8,751 
[-10,774; -6,807] 
-.337 
(<.001) 
4.13 
[3.05; 5.39] 
.271 
(<.001) 
Historical Context     
       Persistent Poverty -5,308 
[-6,464; -4,192] 
-.229 
(<.001) 
5.56 
[4.67; 6.48] 
.409 
(<.001) 
Human Capital     
       Associate’s degree 475 
[236; 703] 
.092 
(<.001) 
-0.26 
[-0.43; -0.10] 
-.087 
(.002) 
       Bachelor’s degree or higher 489 
[369; 611] 
.340 
(<.001) 
-0.05 
[-0.09; -0.002] 
-.057 
(.064) 
       Poor Health Index -2,618 
[-3,236; -1,986] 
-.257 
(<.001) 
1.72 
[1.33; 2.12] 
.289 
(<.001) 
Social Capital -318 
[-882; 228] 
-.025 
(.313) 
-0.77 
[-1.16; -0.37] 
-.102 
(<.001) 
Constant 37,613 
[34,554; 40,649] 
13.90 
[12.23; 15.53] 
Adjusted R2 .665 .605 
N 624 624 
 
All numbers are rounded to the nearest dollar. 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources (in order): American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial 
Census, 1980, 1990, and 2000; American Community Survey, 2006-2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 
2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, and Freshwater. 
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The relationships between the independent variables and percent of families in poverty 
displays a similar pattern to the first models, where the effect sizes display an opposite pattern 
than median household income.  Cumulative Spatial Disadvantage scores of 1, 2, and 3, as well 
as persistent poverty, are all positively correlated with percent of families in poverty.  Similar to 
There is a smaller difference in effect sizes between Cumulative Spatial Disadvantage Index 
scores of 1 and 2, relative to 0 (β=.156, p<.001 and β=.181, p<.001, respectively) while the 
difference between 2 and 3 (β=.271, p<.001), relative to 0 is larger.  Associate’s degree has a 
weak, negative association with percent of families in poverty, and bachelor’s degree or higher is 
not statistically significant.  Poor health has a weak-to-moderate, positive correlation with 
percent of families in poverty, and social capital has a weak, negative correlation with poverty. 
Cumulative Spatial Disadvantage Index Comparison Models 
 Table 8 (Model E) shows the regression model including each of the independent 
variables previously analyzed, except for Cumulative Spatial Disadvantage.  Instead, counties 
were divided into sub-samples corresponding to their scores on the Index (N0=92, N1=224, 
N2=190, and N3=118).  This allows for interpretation of the roles played by persistent poverty, 
human capital, and social capital for each level of spatial disadvantage.   
Persistent poverty, as expected, has a negative association for a Cumulative Disadvantage 
Index score of 1, 2, and 3.  Persistent poverty was excluded from the model for counties with an 
Index score of 0; of the 92 counties in this model with a spatial disadvantage score of 0, only 1 
was persistently poor.  For education as a form of human capital, the highest correlation is for 
counties with an Index score of 0; associate’s degree has a moderate, positive correlation, while 
bachelor’s degree or higher has a strong, positive correlation with income.  For scores of 1, 2, 
and 3, the effect sizes for associate’s degree are weak predictors (β=.132, p=.002; β=-.002, 
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p=.976; and β=.026, p=.664, respectively).  However, neither results for scores of 2 or 3 were 
statistically significant.  For Cumulative Spatial Disadvantage Index scores of 1, 2, and 3, the 
effect sizes for bachelor’s degree or higher ranged from weak to moderate predictors, and all are 
statistically significant.  The effect sizes for the Poor Health Index ranged from weak to 
moderate.  For an Index score of 1 there is a weak, negative correlation with poor health.  For 
scores of 0, 2, and 3, there are moderate, negative correlations.  Social capital follows the same 
pattern as presented in the previous models, where the results were different than expected for all 
Index scores except for 2.  However, only the results for a score of 0 were statistically 
significant. 
Table 9 (Model F) also evaluates the differences between the scores of the Cumulative 
Spatial Disadvantage Index, but for percent of families in poverty as the dependent variable.  
Like previously, persistent poverty was excluded from the model for a Cumulative Spatial 
Disadvantage Index score of 0.  Persistent poverty has a moderate, positive relationship with 
percent of families in poverty for counties having Cumulative Spatial Disadvantage Index scores 
of 1, 2, and 3.  Education as human capital is not a strong predictor of percent of families in 
poverty in this model, as many of the effect sizes are not statistically significant.  However, for 
an Index score of 0, associate’s degree has a moderate effect size, while bachelor’s degree or 
higher has a weak effect size.  For an Index score of 1, both associate’s and bachelor’s degree or 
higher have weak associations with poverty.  The Poor Health Index is a statistically significant 
predictor of percent of families in poverty, where the strongest associations are for Cumulative 
Spatial Disadvantage scores of 1 and 3.  This variable has weak and moderate correlations with 
scores of 1 and 2, as well.  Similar to education, social capital is not as strong of a predictor, 
where only an Index score of 1 (β=-.215, p<.001) resulted in weak, significant correlation. 
  
 
 
 
 
 
 
Table 8. Regression Model E, Median Household Income by Cumulative Spatial Disadvantage Index Score Comparison 
Cumulative Spatial 
Disadvantage Index  0 1 2 3 
Variables b β b β b β b β 
 
Historical Context         
       Persistent Poverty 
- - 
-6,701 
[-8,710; -4471] 
-.331 
(<.001) 
-4,596 
[-6,457; -2,484] 
-.267 
(<.001) 
-4,757 
[-6,529; -2,767] 
-.329 
(<.001) 
Human Capital         
       Associate’s degree 2,240 
[1,430; 3,157] 
.315 
(<.001) 
575 
[259; 873] 
.132 
(.002) 
-7.10 
[-477; 465] 
-.002 
(.976) 
114 
[-332; 516] 
.028 
(.664) 
       Bachelor’s degree 
      or higher 
655 
[411; 876] 
.541 
(<.001) 
507 
[289; 763] 
.385 
(<.001) 
320 
[99; 582] 
.233 
(<.001) 
350 
[3; 611] 
.273 
(<.001) 
       Poor Health Index -3,890 
[-5,398; -2,340] 
-.300 
(<.001) 
-2,019 
[-3,027; -1,100] 
-.233 
(<.001) 
-3,016 
[-4,356; -1,824] 
-.361 
(<.001) 
-2,799 
[-3,865; -1,705] 
-.393 
(<.001) 
Social Capital -2,195 
[-4,215; -48] 
-.146 
(.046) 
-110 
[-690; 514] 
-.013 
(.784) 
174 
[-1,486; 1,984] 
.015 
(.824) 
-633 
[-2,307; 865] 
-.048 
(.477) 
Constant 19,581 
[10,750; 27,060] 
30,210 
[26,418; 33,641] 
35,795 
[30,190; 41,139] 
32,475 
[28,473; 37,448] 
Adjusted R2 .560 .638 .393 .558 
N 92 224 190 118 
 
All numbers are rounded to the nearest dollar. 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources: American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial Census, 1980, 1990, and 2000; American Community Survey, 2006-
2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, 
and Freshwater. 
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Table 9. Regression Model F, Percent of Families in Poverty by Cumulative Spatial Disadvantage Index Score Comparison 
Cumulative Spatial 
Disadvantage Index 0 1 2 3 
Variables b Β b β b β b β 
 
Historical Context         
       Persistent Poverty 
- - 
5.19 
[3.99; 6.57] 
.396 
(<.001) 
4.89 
[3.41; 6.42] 
.472 
(<.001) 
5.64 
[3.93; 7.72] 
.422 
(<.001) 
Human Capital         
       Associate’s degree -0.84 
[-1.21; -0.52] 
-.349 
(<.001) 
-0.44 
[-0.65; -0.22] 
-.156 
(.002) 
0.02 
[-0.28; 0.30] 
.009 
(.884) 
-0.23 
[-0.74; 0.28] 
-.062 
(.382) 
       Bachelor’s degree 
       or higher 
-0.11 
[-0.18; -0.04] 
-.277 
(.001) 
-0.09 
[-0.17; -0.03] 
-.110 
(.030) 
0.01 
[-0.11; 0.10] 
.014 
(.833) 
0.10 
[-0.09; 0.39] 
.082 
(.301) 
       Poor Health Index 1.98 
[1.14; 2.66] 
.451 
(<.001) 
1.29 
[0.71; 1.92] 
.230 
(<.001) 
1.43 
[0.71; 2.16] 
.284 
(<.001) 
3.01 
[1.67; 4.29] 
.457 
(<.001) 
Social Capital -0.42 
[-1.13; 0.22] 
-.081 
(.361) 
-1.19 
[-1.66; -0.76] 
-.215 
(<.001) 
-0.02 
[-1.15; 1.09] 
-.003 
(.965) 
-1.07 
[-2.69; 0.53] 
-.088 
(.230) 
Constant 19.91 
[17.11; 22.97] 
17.52 
[15.56; 19.32] 
14.35 
[11.57; 17.21] 
15.04 
[10.56; 18.98] 
Adjusted R2 .506 .634 .395 .485 
N 92 224 190 118 
 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources: American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial Census, 1980, 1990, and 2000; American Community Survey, 2006-
2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, 
and Freshwater. 
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Spatial Autocorrelation Analysis 
 Table 10 displays the results from GWR4 when examining the shift from the global 
regression model to the geographically weighted regression model.  The numbers in the table are 
the unstandardized coefficients.  The median household income models demonstrate the same 
patterns as before, which also mirror the results of the overall Cumulative Spatial Disadvantage 
Index model.  
 In theory, the geographically weighted model should produce a higher R2, which would 
imply a better fit of the model.  In the case of both dependent variables, there was an increased 
R2 in the geographically weighted model; this supports the purpose of geographically weighing 
models and controlling for spatial characteristics. 
 
Table 10. Global and Local Model Comparisons, Median Household Income and Percent of 
Families in Poverty 
     Median Household Income Percent Family Poverty 
Variables 
Global 
Model 
Coefficient 
Average 
Local 
Coefficient 
Global 
Model 
Coefficient 
Average 
Local 
Coefficient 
Human Capital     
       Associate’s degree 901 
[735; 1,203] 
1,170 
(-3,735; 5,093) 
-0.55 
[-0.77; -0.37] 
-0.76 
(-3.22; 1.83) 
       Bachelor’s degree or higher 590 
[456; 718] 
2,991 
(-1,675; 8,687) 
-0.07 
[-0.13; -0.02] 
-0.31 
(-2.44; 2.47) 
       Poor Health Index -3,983 
[-4,607; 3,321] 
-3,558 
(-9,448; 625) 
3.10 
[2.591; 3.63] 
2.49 
(-0.27; 6.49) 
Social Capital -265 
[-1,032; 260] 
-979 
(-6,227; 4,401) 
-0.80 
[-1.25; -0.35] 
-0.14 
(-3.47; 4.45) 
Constant 25,633 
[23,137; 28,158] 
40,565 
 (32,281; 54,359) 
19.68 
[18.21; 21.22] 
15.20 
 (10.05; 22.33) 
Adjusted R2 0.555 0.780 0.429 0.689 
 
Numbers in brackets are confidence intervals, calculated at the 95% level using the bootstrap method [1000 samples]. Numbers in parentheses are minimum and 
maximum values.  
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources [in order]: American Community Survey 2011-2015 five-year estimate; American Community Survey, 2006-2010; National Center for Health Statistics, 
2008-2010; National Center for Health Statistics, 2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from 
Rupasingha, Goetz, and Freshwater. 
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Table 11 is a compilation of the Moran’s Index spatial autocorrelation results from 
ArcGIS.  For median household income, the fully specified Cumulative Spatial Disadvantage 
Index model shows a statistically significant Moran’s I of 0.2807, demonstrating low to 
moderate spatial autocorrelation in residuals.  When the model was re-worked to exclude binary 
and polytomous variables, as well as exclude the geography variables, the results were, as 
expected, also statistically significant (Moran’s I=0.3919; p<.001).  While this number was 
statistically significant, as expected, the value was not lower than the previous model.  The final 
household income model was the geographically weighted model, producing a non-significant 
and weak Moran’s I of 0.0191 demonstrating that use of geographically weighted regression 
techniques accounted for spatial autocorrelation of residuals.   
Table 11. Moran’s Index Comparisons for Median, Overall Index Model, Global Model, and 
Geographically Weighted Model 
Median Household Income 
 Overall Index Model Global Model 
Geographically 
Weighted Model 
Moran’s Index 0.2807 0.3919 0.0191 
Average Z-score 13.35 18.61 0.546 
p-value <.001 <.001 0.586 
Percent of Families in Poverty 
Moran’s Index 0.1519 0.3716 0.0051 
Average Z-score 7.26 17.67 0.407 
p-value <.001 <.001 0.759 
 
The Overall Index Model included the following variables: Cumulative Spatial Disadvantage Index, persistent poverty county, percent of a county (25 and 
older) with an associate’s degree, percent of a county (25 and older) with a bachelor’s degree or higher, Poor Health Index, and Social Capital Index. 
 
The Global Model and the Geographically Weighted Model both included the following variables: Percent of a county (25 and older) with an associate’s 
degree, percent of a county (25 and older) with a bachelor’s degree or higher, Poor Health Index, and Social Capital Index. 
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The results for percent of families in poverty were similar.  The fully specified 
Cumulative Spatial Disadvantage Index model (Moran’s I=0.1519; p<.001) and the global model 
without binary and polytomous variables (Moran’s I=0.3716; p<.001) were both statistically 
significant, the global model’s Moran’s I was lower than the Index model, as expected.  The 
geographically weighted model yielded a non-significant and weak Moran’s I of 0.0051, also 
demonstrating lower spatial autocorrelation in the geographically weighted model. 
Lastly, the geographically weighted regression models presented local R2 values at the 
county level for both median household income and percent of families in poverty.  The maps 
following demonstrate the goodness of fit of the regression models by county (see Figures 10 
and 11).  The counties that are shaded darker note those with the highest local R2s, while lighter 
colors show those with the lower R2 values.  When looking at the map for median household 
income, the highest R2 values are surrounding metropolitan areas.  The further away from these 
metropolitan areas a county is, the lower the R2. In other words, the model predicting median 
household income that uses human capital and social capital as independent variables fits best in 
metropolitan areas. As for the percent of families in poverty model and local R2, the patterns are 
not the same as median household income.  For poverty, the strongest local R2 values are found 
along the Mississippi River, in Alabama, and in Northeastern Kentucky – all areas that are 
recognizably a part of the Delta Regional Authority, Black Belt Regional Commission, and 
Appalachia Regional Commission.  
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Figure 10. 
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Sources: American Community Survey 2011-2015 five-year 
estimate; American Community Survey, 2006-2010; National 
Center for Health Statistics, 2008-2010; National Center for Health 
Statistics, 2004-2010; Behavioral Risk Factor Surveillance System, 
2004-2010; Social Capital Index, 2009 version from Rupasingha, 
Goetz, and Freshwater. 
Map created by author. 
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Figure 11. 
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Center for Health Statistics, 2008-2010; National Center for Health 
Statistics, 2004-2010; Behavioral Risk Factor Surveillance System, 
2004-2010; Social Capital Index, 2009 version from Rupasingha, 
Goetz, and Freshwater. 
Map created by author. 
 
 57 
Overall, these findings demonstrate that geography, history, and locally-modifiable 
characteristics are all important factors in development, increased income, and decreased poverty 
rates.  When looking further at Table 8 (Model E) and Table 9 (Model F), the role that human 
and social capital play becomes more refined.  Figures 12 and 13 determine a predicted 
household income and predicted percent of families in poverty when all variables in regression 
models D and E are taken into consideration.  As shown following, predicted median household 
income largely decreases when spatial disadvantages accumulate; oppositely, predicted percent 
of families in poverty largely increase when spatial disadvantages accumulate. 
Figure 12. 
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Figure 13.  
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CHAPTER V: DISCUSSION 
 
 
 The following section connects the aforementioned findings back to the bodies of 
literature that provide the foundation for deeper understanding of this research – cumulative 
spatial disadvantage and locally-modifiable community capitals.  I provide additional insight 
regarding how space and inequalities are truly inseparable, as well as discuss the impact of 
cumulative spatial disadvantage as seen in the multi-state Delta region. Additionally, I address 
the role of locally-modifiable characteristics of a community, and how these characteristics have 
shown to play an important role in development, even in the face of disadvantage.  With this, I 
probe net migration’s relationship with human and social capital, and the possible explanation 
for the particular importance of human capital (namely education) as it relates to both household 
income and poverty in this research.  Additionally, I address the role that race has played in the 
development of the South, Delta, and non-metropolitan counties and how this contributes to the 
narrative and livelihoods of African Americans in these regions.  Finally, I acknowledge the 
strengths and limitations of my research, as well as provide recommendations for future studies 
in cumulative spatial disadvantage and locally-modifiable characteristics. 
Guided by existing literature regarding uneven development, path dependence, and 
community capitals, I developed six hypotheses to explore the relationship between geography, 
cumulative spatial disadvantage, community capitals, household income, and percent of families 
in poverty.  To a large extent, the linear regression models supported my hypotheses. 
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Cumulative Spatial Disadvantage 
As Lobao et al. (2007) argue, space and inequality are closely intertwined, where one 
cannot be fully understood without the other.  Because of how both space and inequality 
develop, pockets of poverty are created as certain demographic, educational, and economic 
characteristics come to cluster in similar areas (Irwin 2007:86; Lichter et al. 2012; Lobao et al. 
2007; White and Mueser 1988).  Through this process, geographically disadvantaged areas, such 
as the South, the Delta, and non-metropolitan areas, have formed and clustered over the course of 
time.  Furthermore, this perpetuated uneven development follows Putnam’s (1993) concept of 
path dependence. 
 Although Delta was not a significant indicator of median household income or percent of 
families in poverty, disadvantaged spatial characteristics result in lower household incomes and 
higher percentages of families in poverty, supporting the first two hypotheses.  The path 
dependence of a county is closely tied to both history and geography, and it is this path 
dependence that influences a county’s ability to gain access to resources and opportunities 
(Putnam 1993).  Being in the South, being a non-metropolitan county, and being a persistent 
poverty county all resulted in statistically significant lower median household incomes, as well 
as higher percent of families in poverty (see Figures 3 and 4).  These findings demonstrate what 
Putnam (1993) discusses as path dependence: “where you can get to depends on where you’re 
coming from” (p. 179).  In the United States, the development of the South, the Delta, non-
metropolitan counties, and persistently poor counties has been guided by a long history of 
plantation-based economic systems, slavery, sharecropping, and racial inequality (Green et al. 
2015; Johnson 2017; Saikku 2005; Saikku 2015). Those who are in these geographically 
disadvantaged areas still experience the repercussions of the past, impacting access to and quality 
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of jobs, education, and community capitals.  Uneven development, demonstrated in this study by 
income and poverty, become institutionalized and are perpetuated over time.  Because of this, the 
legacies of historical and geographical disadvantages are closely tied to a community’s ability to 
gain access to the resources and opportunities necessary to increase household income and 
decrease percent of families in poverty (Putnam 1993). 
 The concept of cumulative spatial disadvantage is built upon the existing literature that 
discusses the relative advantages and disadvantages that exist in each region individually.  
However, rather than evaluating how each of these disadvantages alone impacts regions and 
individuals in these regions, the Cumulative Spatial Disadvantage Index takes a spatial 
intersectional approach to geography and inequality (Green and Mitra 2013).  Examining 
intersectional space allows for a recognition of how various physical spaces have been 
constructed as a result of history, culture, and economics (Green and Mitra 2013).  By including 
the Cumulative Spatial Disadvantage Index in this study, the overlap of geographic 
disadvantages becomes clear.  An accumulation of geographic disadvantages does significantly 
impact uneven development and inequality.  While having any sort of geographic disadvantage 
results in lower household incomes and higher percentages of families in poverty, the highest 
score of cumulative disadvantage (counties that are Southern, Delta, and non-metropolitan) result 
in the largest effect sizes, and therefore have the lowest incomes and highest percentages of 
families in poverty, supporting hypothesis 3 (see Figures 7 and 8).  
Locally-Modifiable Community Capitals 
 One unique finding from the data is the relationship between human and social capital 
with the measures of uneven development.  Human capital, defined in this study as education 
(the percent of a population ages 25 and up with an associate’s degree and the percent of a 
 62  
population ages 25 and up with a bachelor’s degree or higher) and health (Poor Health Index), 
demonstrated the expected relationships with both median household income and percent of 
families in poverty of hypothesis 4 – with an increase in human capital in a county comes an 
increase in household income and a decrease in poverty.  However, social capital only 
demonstrated the expected relationship for percent of families in poverty.  In regards to median 
household income, while the regression results were not statistically significant for social capital, 
the direction of the coefficients was negative, discounting hypothesis 5.  The findings of this 
research suggest, therefore, that social capital as a locally-modifiable characteristic of 
community may in fact be more important in reducing poverty rather than increasing household 
incomes in a community.   
 Social capital can be understood as a resource that has been invested in that involves trust 
and reciprocity, as well as social networks and norms in a collective manner (Flora and Flora 
2013; Putnam 1993).  Grounded in this definition, social capital is very much a collective capital 
of a community, rather than something that exists on an individual level – “individuals do not by 
themselves build social capital” (Flora and Flora 2013:119).  Social capital is valuable to a 
community and plays an important role in a community’s ability to flourish and further invest in 
other forms of capital (i.e. human, economic, or physical) (Flora and Flora 2013).  
 In a socio-cultural context, poverty cannot only be understood as a lack of economic 
resources, but also a deprivation to the point that inhibits social inclusion (Boon and Farnsworth 
2011).  When considering both Flora and Flora (2013) and Putnam’s (1993) definitions of social 
capital, understanding poverty in a community becomes crucial.  And as Boon and Farnsworth 
(2011) argue, social inclusion is also an important part of social capital.  Because poverty is 
closely tied to social inclusion, it is possible that social capital becomes the key instrument in 
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overcoming poverty in a community.  Because of the ability to be invested in to further benefit a 
community and its people, social capital is a crucial form of locally-modifiable capital.  In any 
community, social capital can be seen in forms of social and religious organizations, community 
centers, sports centers, and local nonprofit organizations.  These organizations are ones that 
promote community among those living in a given area; they provide access to resources and 
socialization with others that can increase the comradery felt in a community.  Even in more 
disadvantaged communities, these are they types or organizations that can give local teenagers a 
place to hang out after school and do homework or can hold a family picnic on a Sunday 
afternoon.  The collective nature of social capital allows a community to come together to tackle 
some of the problems regarding poverty, whether through public policy or social intervention. 
 In this research, as aforementioned, human capital (education and health) demonstrated, 
for the most part, the hypothesized patterns in relation to both household income and poverty.  
And, when examining this relationship while accounting for the Cumulative Spatial 
Disadvantage Index, it can be noted that counties with an Index score of 0 have the highest effect 
sizes compared to counties with an Index score of 1, 2, or 3.  This indicates that, compared to 
counties with a score of 1, 2, or 3, education and health play the biggest role in higher household 
incomes and lower poverty rates in counties with a Cumulative Spatial Disadvantage Index score 
of 0.  Furthermore, some of the smallest effect sizes can be noted in counties with an Index score 
of 3.  These patterns support hypothesis 6.  While the findings demonstrate that education is 
important no matter what the cumulative spatial disadvantage of a county is, the return on 
investment for education is greater in areas with less spatial disadvantage.   
Like social capital, human capital can also be locally-modified through social reform and 
policy change.  Seeing these data and the stark differences in access to and quality of education 
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and health care based on geographic location draws attention to the need to address the lack of 
human capital and what can be done to mitigate this.  Having an education and being healthy is 
significantly associated with higher incomes and lower poverty rates; if problems regarding 
education and health were to be addressed, it is possible that policies can be developed that will 
increase the overall human capital in a community and provide better opportunities for those 
living in these communities. 
 A trend that has spiked in recent years that has become popularly known as the “brain 
drain” may be related to the return on investment for education as it relates to these different 
geographic areas.  Currently, many young people, who are the up-and-coming workforce, are 
uprooting from their childhood homes in search of education and opportunities elsewhere.  These 
opportunities are most often in urban areas (Johnson 2017; Crabtree 2016).  While data from the 
American Community Survey demonstrate an overall trend of outmigration from the multi-state 
Delta, counties that are Southern, Delta, and non-metropolitan are experiencing the highest rates 
of outmigration (see Figure 14 and Table 12).  In relation to overall population, the counties with 
a score of 3 on the Cumulative Spatial Disadvantage Index experienced an average net loss of 
3.11% of their population.  The other areas all averaged less than a 1.2% loss – the most 
disadvantaged areas have more than double the outmigration rate than the other compared to 
their less disadvantaged counterparts.    
 This trend of outmigration might provide a possible explanation for why education as 
human capital has a much stronger relationship to both median household income and percent of 
families in poverty in the less disadvantaged areas.  As previously mentioned, in the model for 
counties with a Cumulative Spatial Disadvantage Index score of 0, there are the highest effect 
sizes, demonstrating that the return on investment for education is stronger in these areas 
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compared to others.  And in the case of counties with a score of 0, it did not matter whether this 
education was an associate’s degree or a bachelor’s degree or higher – both variables 
demonstrated strong correlations with income and poverty.  The data demonstrate that those who 
are in the more geographically and historically disadvantaged areas are leaving; when they leave, 
they are taking their human capital (and possibilities to impact social capital) with them, thus 
leaving a void in the development in the areas they are leaving behind (Stockdale 2004).   
Figure 14. 
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Table 12. Percent Population Change Descriptive Statistics 
Cumulative Spatial 
Disadvantage Index Score Mean Median SD Minimum Maximum 
0 -1.13 -1.63 2.54 -5.65 6.59 
1 -1.12 -1.33 3.36 -18.55 10.88 
2 -1.20 -1.13 3.39 -13.33 18.86 
3 -3.11 -3.11 3.56 -11.45 9.84 
Sources (in order): Population Estimates, 2010-2015; American Community Survey, 2013 5-year estimates 
 
Note: Percent population change was calculated by dividing the domestic net migration value (Population Estimates) by the total population (ACS).  The 2013 
estimates were selected to account for total population because it is the mid=point between 2010 and 2015.  
 
  
An additional noteworthy finding is that of health’s relationship with both median 
household income and poverty.  The findings associated with health are parallel to the 
literature’s discussion of health and the importance of good health for a community.  With the 
creation of the Poor Health Index, the findings demonstrate that there are moderate-to-strong 
associations between poor health and poverty.  And, also aligning with previous research, as the 
Cumulative Spatial Disadvantage Index is taken into consideration by evaluating the 
disadvantaged areas separately, poor health has the highest association with poverty in counties 
with a Cumulative Spatial Disadvantage Index score of 3 (Green and Mitra 2013).  Health is a 
fundamental human right; it is necessary for an individual to be successful, economically and 
socially (Bloom and Canning 2003; World Health Organization and UNICEF 1978).  Previous 
research shows how healthy workers are more productive workers – so, if someone is not 
healthy, then they are less likely to be able to provide for themselves and their families, as well 
as contribute to their community (Bloom and Canning 2003).  And because health is also linked 
to physical space and location (Green and Mitra 2013), it is possible that people in these most 
geographically disadvantaged areas are unable to have access to greater qualities of health care, 
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further impacting the overall health and health outcomes of their community.  With these trends 
comes a perpetuating cycle of lower incomes and higher poverty rates that are further impacted 
by poor health, of both individuals and communities.  
 Finally, although race was not a variable in my models, given the focus of this project 
being spatial disadvantage, the divide between whites and non-whites is an important part of the 
narrative of the development of the South and the Delta that should not be ignored.  Slaves 
brought into the South and the Delta provided the labor that helped the agricultural-focused 
economy of these regions flourish. As a result, there is a large African American presence 
throughout the South and Delta still today (Green et al. 2015).  The racialized social structures 
throughout history have played a prominent role in the development, or underdevelopment, of 
areas such as the South and the Delta; minority groups today still do not have the economic, 
political, and cultural power in these areas, despite the large presence of minority groups (Harvey 
2017).  This unequal distribution has impacted the opportunities available to minority groups, 
and as a result, high rates of rural minority poverty can still be seen today, paralleling the spatial 
concentration of these rates (Harvey 2017). 
As demonstrated earlier, these Southern, Delta, non-metropolitan areas often face 
difficulties with lower household incomes and higher poverty rates. Figure 15 and Table 13 show 
the average percent of African Americans by Cumulative Spatial Disadvantage Index score.  
Counties with an Index score of 3 have a higher African American population, with the county 
average at just above 30% African American.  These differences are noteworthy because not 
only are counties that are Southern, Delta, and non-metropolitan on a path to more disadvantage 
than others, but a large portion of the population in these areas is a group that has been 
historically, and continues to be, marginalized economically, politically, and culturally.  While 
 68  
the evaluation of race is not explicit in the research results presented, it is clear that it is innately 
connected with spatial disadvantage and should be discussed and researched further. 
Figure 15. 
 
 
 
 
 
Table 13. Percent of Population African American 
Cumulative Spatial 
Disadvantage Index Score Mean Median SD Minimum Maximum 
0 5.59 3.18 7.41 0 47.68 
1 6.55 2.45 10.97 0 81.28 
2 18.39 10.76 19.59 0 80.66 
3 32.49 31.13 22.81 .04 85.95 
Sources (in order): Population Estimates, 2010-2015; American Community Survey, 2013 5-year estimates 
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Spatial Autocorrelation 
While my overarching research focus utilizes space as an explanatory variable in my 
regression analyses, rather than trying to “control” for space, it was important to take additional 
steps to address spatial autocorrelation, given the regression assumption of no correlation in 
residuals. The spatial autocorrelation analysis (Moran’s Index) of regression residuals 
demonstrated the importance of taking clustering into account, and the geographically weighted 
regression improved model fit.  Clearly, space matters in attempts at accounting for 
geographical, historical, and statistical characteristics.  The initial models demonstrate that both 
human and social capital matter, even when accounting for space characteristics in the model.   
Figures 16, 17, and 18 graph the average local R2 values for persistently poor versus not 
persistently poor counties, and when separated by Cumulative Spatial Disadvantage Index 
Scores.  Both uneven development outcome models have higher average local R2 values in 
counties that are not persistently poor than in counties that are.  This demonstrates that human 
and social capital have a greater impact on income and poverty in non-persistently poor areas.  
Looking to the local R2 values for both median household income and percent of families 
in poverty by the Cumulative Spatial Disadvantage Index, there is an interesting pattern.  I 
expected there to be either a straight increase or decrease, moving from a score of 0 to a score of 
3; however, this pattern does not hold up for an Index score of 1.  For both income and poverty, 
an Index score of 3 has the highest average local R2 value.  Scores of both 2 and 0 follow in a 
similar pattern as expected, but the average plummets for an Index score of 1.  Even with a 
Cumulative Spatial Disadvantage Index score of 1 being an outlier, we can infer from these maps 
and graphs that the more disadvantage a county has, the stronger role human and social capital 
play when impacting measures of development.  
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Figure 16. 
 
 
Figure 17. 
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Figure 18 
 
 
 
 
 
 
 
The local R2 values and maps bring to light one of the main purposes of this research – 
when leaving both the geographical and historical variables out of the model, and controlling for 
space (through the geographically weighted regression models), both human and social capital 
play a role in higher median household incomes and lower poverty rates at the county level.  So, 
regardless of location, both forms of capital can have positive outcomes for a community.  By 
evaluating my regression models through traditional OLS linear regression and with the 
geographically weighted regression models, I took a different theoretical and methodological 
approach to assessing physical space in my research.  In both cases, we can see that human and 
social capital matter.  When looking at poverty in particular, we can see that the Delta counties 
show the greatest model fit, which means that return on investment in these capitals could make 
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a difference in lowering the poverty rates in this area. 
Strengths, Limitations, Ethical Concerns 
 The primary strength of this research is that I draw focus to locally-modifiable 
community capitals and what communities already have to offer.  While most literature on the 
Delta, and primarily the Mississippi Delta, focuses on the negatives, such as the high poverty 
rates, poor education, and poor health, drawing attention to the positive impact of human and 
social capital has potential benefits for changing the focus of the narrative of the Delta.  As 
reiterated throughout this research, human and social capital are locally-modifiable 
characteristics that exist in communities.  These can be further invested in, whether through 
community groups, universities, or policy, to benefit a community and its people, thus changing 
the future of development despite a previous history of disadvantage. 
 An additional advantage is the measures taken when performing and reporting statistical 
testing and results.  Statistical studies often have an overreliance on p-value significance tests to 
draw conclusions about data.  Ziliak and McCloskey (2008) share how “a test of significance is 
neither necessary nor sufficient for a finding of importance;” it does not demonstrate the impact 
of variable (p. 27).  While simply reporting whether a result is statistically significant at a certain 
p-value level would pose a limitation, I have not only provided the exact p-values from the 
regression models, but I have also supplemented these values with confidence intervals while 
emphasizing effect sizes of coefficients.  Furthermore, I performed boostrapping (based on 1,000 
subsamples) when running all regression models to generate 95% confidence intervals. 
 While there were missing data, primarily in the Poor Health Index, I had complete data 
for all other variables.  Because of this, through running additional regression models using the 
mean values in place of missing values for the Poor Health Index, I was able to determine that 
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the missing data did not alter the findings.  In the findings presented in the previous chapter, I 
had complete data for over 85% of counties (624 of 720).   
Although I am utilizing data that have been previously collected from the American 
Community Survey, one notable limitation is the fact that, despite being a survey required by the 
Federal Government, the ACS relies on self-reported data.  Self-reporting surveys do not 
guarantee that all information provided by participants is valid and truthful, as well as does not 
guarantee that all participants were thorough and accurate in their responses, or that a 
representative sample of a specific group has been surveyed.  
One primary ethical concern of this research is the challenge with using these data to 
aggregate an experience that is representative of the people in these various locations.  Historical 
experiences, the build-up of advantages/disadvantages, and opportunities and constrains for 
collective action are all very complex.  There are many factors that contribute to uneven 
development, and it is impossible to take every factor into consideration for this research.  One 
goal of this research was to avoid inaccurate generalizations about any individual or counties in 
the multi-state Delta region. Rather, I wanted to use this project to identify larger patterns that 
will help make sense of previous literature and also inform potential avenues for future, more in-
depth studies and policy evaluations. 
Recommendations for Future Research 
Although these findings support many of my proposed hypotheses, further research is 
necessary to explore additional measurements of community capitals.  The Community Capitals 
Framework establishes seven different forms of capital.  This study focuses only on indicators of 
human and social capital, so I believe that additional considerations of other locally-modifiable 
characteristics in the form of other types of community capitals could further support the 
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established relationships between community capital and development.   
 An additional direction for further study might also include a more in-depth investigation 
into the role of migration on development and community capitals.  The findings when 
considering the Cumulative Spatial Disadvantage Index demonstrate that education plays less of 
a role in increasing household income and decreasing poverty in the more disadvantaged areas.  I 
propose that outmigration might be a factor in the role of human capital (primarily education) on 
income and poverty; however, further research is necessary to confirm this claim and examine 
trends associated with community capitals and migration. 
 Related to research regarding the current net migration trends, I believe that it could be 
beneficial to examine the age structure in the Multi-State Delta region.  Currently, the age 
structure of the United States is changing, and rural communities in particular are experiencing 
an unbalanced result of natural change (historically a natural population increase from more 
births than deaths).  For nearly 20 years, rural communities have been experiencing a natural 
population decrease, a result of “declining birth rates, increased mortality rates among working-
age adults, and an aging population” (Cromartie 2017).  Because of this shift from natural 
increase to decrease, I believe it would benefit the research to examine these rates in tandem with 
outmigration trends – together, the data might be able to demonstrate who is actually living in 
the multi-state Delta and the non-metropolitan communities in this region. 
 Furthermore, multi-level research, including both state and local county level, could be 
useful to provide insight into discrepancies between these two levels.  Often times, 
generalizations are made about a state without regard for regional, or even county level, 
differences within the state.  Additionally, both state and county level analysis could have policy 
implications that can affect community members. 
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 In addition, I believe it would be helpful to integrate the interaction effects between 
variables into future regression models and for future research.  This might yield telling results 
when considering how both human and social capital interact within a community, or even how 
different geographical space variables interact with each other.  
 Finally, the multi-state Delta region is not the only region that experiences geographical 
disadvantages in the United States.  I believe that expanding this outside of the Delta Regional 
Authority, such as examining county-level cumulative spatial disadvantage through 
classifications from the Appalachia Regional Commission or Southeast Crescent Regional 
Commission, would add to the existing literature and this research on accumulated disadvantage.   
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CHAPTER VI: CONCLUSION 
 
While history and geography are two characteristics that can no longer be changed or 
controlled, a community can find agency through investments in community capitals.  As 
previously demonstrated, human capital in the form of both education and health can positively 
impact median household income.  Furthermore, social capital, as indicated by Putnam (1993) 
and Nannetti and Holguin (2016), manifests in a community and cannot exist on an individual 
level alone.  Social capital has shown importance when considering poverty rates in a 
community; it is possible that the inclusion of members of a community and the cultivation of a 
collective social capital might be a key factor in furthering developmental successes, especially 
in those areas already facing the repercussions of a history of disadvantages.  Social capital has 
shown to influence policy decisions, both locally and federally (Nanetti and Holguin 2016).  
With a focus on increasing social capital, it is possible that a community becomes better 
equipped to tackle issues surrounding local poverty.  
 This study demonstrates that history, geography, and community capitals impact both 
household income and percent of families in poverty.  However, this research draws attention to 
the community capitals that exist in communities, and draws attention to the fact that action can 
be taken to do something about the uneven development, low incomes, and high poverty rates.  
Additionally, this community development work matters most in these more disadvantaged areas 
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– these are communities that can most benefit from increased efforts to improve education, 
health, and social capital.  
 The identification of human and social capital as locally-modifiable characteristics 
reaffirms the importance of agency.  Having the agency to improve situations regarding 
education, health, and social capital allow for positive impacts within a community.  Even in the 
face of spatial and historical disadvantages, the investment in human and social capital can 
greatly, and positively, impact a community’s development and success, and thus improve 
overall wellbeing and livelihoods for people in these communities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 78 
 
 
 
 
 
 
 
 
 
LIST OF REFERENCES
 79 
 
LIST OF REFERENCES 
 
American Community Survey, 2016-2010 Five-Year Estimates. 
American Community Survey, 2011-2015 Five-Year Estimates. 
Beaulieu, Lionel J., Glenn D. Israel, and Ronald C. Wimberley. 2003. “Promoting Educational 
 Achievement: A Partnership of Families, Schools, and Communities.” Pp. 273-289 in 
 Challenges for Rural American in the Twenty-First Century, edited by D.L. Brown and 
 L.E. Swanson.  University Park, PA: The Pennsylvania State University Press. 
Bebbington, Anthony. 2004. “NGOs and Uneven Development: Geographies of Development 
 Intervention.” Progress in Human Geography 28(6):725-745. doi: 10.1191/03091 
 32504ph516oa 
Becker, Gary S. 1964. Human Capital: A Theoretical and Empirical Analysis, with Special 
 Reference to Education. Chicago, IL: The University of Chicago Press. 
Behavioral Risk Factor Surveillance System, 2004-2010. 
Bloom, David E., and David Canning. 2003. “The Health and Poverty of Nations: From Theory 
 to Practice.” Journal of Human Development 4(1):47-71.  
Boon, Bronwyn and John Farnsworth. 2011. “Social Exclusion and Poverty: Translating Social 
 Capital into Accessible Resources.” Social Policy and Administration 45(5):507-524. 
 Doi:10.1111/j.1467-9515.2011.00792.x 
Bourdieu, Pierre. 1986. “The Forms of Capital.” Handbook of Theory and Research for the 
 Sociology of Education 15:280-291. 
Boyd, Eugene. 2006. “Federal Regional Authorities and Commissions: Their Function and 
 80 
 Design.” Congressional Research Services, The Library of Congress. Washington, D.C. 
 Retrieved on April 19, 2018 (https://www.hsdl.org/?view&did=467086).  
Collins, Janelle. 2015. “Defining the Delta: A River, a Floodplain, and Geopolitical Boundaries.”
 Pp. 1-10 in Defining the Delta: Multidisciplinary Perspectives on the Lower Mississippi 
 Delta, edited by J. Collins. Fayetteville, AR: The University of Arkansas Press. 
Collins, Patricia Hill, and Sirma Bilge. 2016. Intersectionality. Malden, MA: Polity Press. 
Crabtree, John. 2016. “A Different Path for Rural America.” American Journal of Economics 
 and Sociology 75(3):605-622. doi: 10.1111/ajes.12150 
Cromartie, John. 2017. “Rural Areas Show Overall Population Decline and Shifting Regional 
 Patterns of Population Change.” United States Department of Agriculture Economic 
 Research Services. Washington, D.C. Retrieved April 18, 2018 
 (https://www.ers.usda.gov/amber-waves/2017/september/rural-areas-show-overall-
 population-decline-and-shifting-regional-patterns-of-population-change/). 
Davidson, Fiona, and Tom Paradise. 2015. “Landscape, Environment, and Geography of the 
 Mississippi River Delta Region.” Pp. 63-87 in Defining the Delta: Multidisciplinary 
 Perspectives on the Lower Mississippi Delta, edited by J. Collins. Fayetteville, AR: The 
 University of Arkansas Press. 
Decennial Censuses, 1980, 1990, and 2000. 
Delta Regional Authority. N.d. “Distressed Counties and Parishes.” Retrieved on July 22, 2017
 (http://dra.gov/funding-programs/states-economic-development-assistance-
 program/distressed-counties-and-parishes/). 
 
 
 81 
DeNavas-Walt, Carmen and Bernadette D. Proctor. 2015. “Income and Poverty in the United 
 States: 2014. Current Population Reports, P60–252.” Washington, DC: U.S. Census 
 Bureau.  
Denny, James, and John Bradbury. N.d. “Guide to American Civil War in Missouri: A Brief 
 History.” The State Historical Society of Missouri. Retrieved on April 19, 2018. 
 (https://shsmo.org/research/guides/civilwar/abriefhistory.html#read%20more) 
Emery, Mary, and Cornelia Flora. 2006. “Spiraling-Up: Mapping Community Transformation 
 with Community Capitals Framework.” Community Development 37(1):19-35.  
 doi:10.1080/15575330609490152 
Flora, Cornelia Butler, and Jan L. Flora. 2013. Rural Communities: Legacy and Change. 
 Boulder, CO: Westview Press. 
Fontenot, Kayla, Joachim Singelmann, Tim Slack, Carlos Siordia, Dudley L. Poston, Jr., and 
 Rogelio Saenz. 2010. “Understanding Falling Poverty in the Poorest Places: An 
 Examination of the Experience of the Texas Borderland and Lower Mississippi Delta; 
 1990-2000.” Journal of Poverty 14:216-236. doi: 10.1080/10875541003712183 
Fotheringham, A. Stewart, Chris Brundson, and Martin Charlton. 2002. Geographically 
 Weighted Regression: The Analysis of Spatially Varying Relationships. West Sussex, 
 England: John Wiley & Sons Ltd. 
Green, Gary Paul. 2003. “What Role Can Community Play in Local Economic Development?” 
 Pp. 343-352 in Challenges for Rural American in the Twenty-First Century, edited by 
 D.L. Brown and L.E. Swanson.  University Park, PA: The Pennsylvania State University 
 Press. 
 
 82 
Green, John J. 2017. “Foundations of (Uneven) Development in the Southern United States: 
 Themes for International Comparison and Advancement.” Presented at the International 
 Conference on Deep Roots of Economic Grown: The Role of Geography, History, and 
 Institutions. Naples, Italy. 
Green, John J., and Debarashmi Mitra. 2013. “Intersections of Development, Poverty, Race, and 
 Space in the Mississippi Delta in the Era of Globalization: Implications for Gender-Based 
 Health Issues.” Pp. 177-205 in Poverty and Health: A Crisis Among America’s Most 
 Vulnerable, edited by K. Fitzpatrick. Santa Barbra, CA: ABC-CLIO, LLC. 
Green, John J., Tracy Greever-Rice, and Gary D. Glass, Jr. 2015. “Sociodemographic Snapshots 
 of the Mississippi Delta.” Pp. 107-121 in Defining the Delta: Multidisciplinary 
 Perspectives on the Lower Mississippi Delta, edited by Janelle Collins. The University of 
 Arkansas Press. 
Harvey, Mark H. 2017. “Racial Inequalities and Poverty in Rural America.” Pp. 141-167 in 
 Rural Poverty in the United States, edited by A.R. Tickamyer, J. Sherman, and J. 
 Warlick. New York, NY: Columbia University Press. 
Hipp, J. Aaron, and Nishesh Chalis. 2015. “Spatial Analysis and Correlates of County-Level 
 Diabetes Prevalence, 2009-2010.” Preventing Chronic Disease 12. 
Irwin, Michael D. 2007. “Territories of Inequality: An Essay on the Measurement and Analysis 
 of Inequality in Grounded Place Settings.” Pp.85-109 in The Sociology of Spatial 
 Inequality, edited by L. Lobao, G. Hooks, and A.R. Tickamyer. Albany, NY: State 
 University of New York Press. 
 
 
 83 
Jensen, Leif, and Diane K. McLaughlin, and Tim Slack. 2003. “Rural Poverty: The Persisting 
 Challenge.” Pp. 118-131 in Challenges for Rural American in the Twenty-First Century, 
 edited by D.L. Brown and L.E. Swanson.  University Park, PA: The Pennsylvania State 
 University Press. 
Johnson, Kenneth M. 2017. “Where Is Rural American and Who Lives There?” Pp. 3-27 in 
 Rural Poverty in the United States, edited by A.R. Tickamyer, J. Sherman, and J. 
 Warlick. New York, NY: Columbia University Press. 
Leicht, Kevin T., and J. Craig Jenkins. 2007. “New and Unexplored Opportunities: Developing a 
 Spatial Perspective for Political Sociology.” Pp. 63-84 in The Sociology of Spatial 
 Inequality, edited by L. Lobao, G. Hooks, and A.R. Tickamyer. Albany, NY: State 
 University of New York Press. 
Lichter, Daniel T., and Kenneth M. Johnson. 2007. “The Changing Spatial Concentration of 
 America’s Rural Poor Population.” Rural Sociology 72(3):331-358.   
 doi: 10.1526/0036011077817 99290. 
Lichter, Daniel T., Domenico Parisi, and Michael C. Taquino. 2012. “The Geography of 
 Exclusion: Race, Segregation, and Concentrated Poverty.” Social Problems 59(3): 364-
 388. doi:10.1525/sp.2012.59.3.364 
Lobao, Linda, and Gregory Hooks. 2007. “Advancing the Sociology of Spatial Inequality: 
 Spaces, Places, and the Subnational Scale.” Pp. 29-61 in The Sociology of Spatial 
 Inequality, edited by L. Lobao, G. Hooks, and A.R. Tickamyer. Albany, NY: State 
 University of New York Press. 
 
 
 84 
Lobao, Linda, Gregory Hooks, and Ann R. Tickamyer. 2007. “Introduction: Advancing the 
 Sociology of Spatial Inequality.” Pp. 1-25 in The Sociology of Spatial Inequality, edited 
 by L. Lobao, G. Hooks, and A.R. Tickamyer. Albany, NY: State University of New York 
 Press. 
Morton, Lois Wright. 2003. “Rural Health Policy.” Pp. 290-302 in Challenges for Rural 
 American in the Twenty-First Century, edited by D.L. Brown and L.E. Swanson.  
 University Park, PA: The Pennsylvania State University Press. 
Nanetti, Raffaella Y., and Catalina Holguin. 2016. Social Capital in Development Planning: 
 Linking the Actors. London, England: Palgrave MacMillan. 
National Center for Health Statistics, 2004-2010. 
National Center for Health Statistics, 2008-2010. 
National Park Service. N.d. “The American Civil War.” Retrieved on April 20, 2018 
 (https://www.nps.gov/civilwar/facts.htm). 
National Park Service, U.S. Department of the Interior. N.d. “The American Civil War, State-by-
 State.” Retrieved on April 19, 2018 (https://www.nps.gov/cwindepth/statebystate/ 
 illinois.html).  
Nord, Mark, and John Cromartie. 2000. “Migration in the Nonmetropolitan South.” Southern 
 Rural Sociology 16:175-205. 
Population Estimates, 2010-2015. 
Putnam, Robert D. 1993. Making Democracy Work. Princeton, NJ: Princeton University Press. 
Rupasingha, Anil, Stephan J. Goetz, and David Freshwater (2006, with updates). “The 
 Production of Social Capital in US Counties.” Journal of Socio-Economics 35:83-101. 
Rural-Urban Continuum Codes, 2013. 
 85 
Saikku, Mikko. 2005. This Delta, this Land: An Environmental Hisotry of the Yazoo-Mississippi 
 Floodplain. Athens, GA: University of Georgia Press. 
Saikku, Mikko. 2015. “An Environmental Historian’s Perspective on the Mississippi Delta.” 
 Pp. 51-62 in Defining the Delta: Multidisciplinary Perspectives on the Lower Mississippi 
 Delta, edited by Janelle Collins. The University of Arkansas Press. 
Slack, Tim, and Leif Jensen. 2002. “Race, Ethnicity, and Underemployment in Nonmetropolitan 
 America: A 30-Year Profile.” Rural Sociology 67(2):208-233. 
Stockdale, Aileen. 2004. “Rural Out-Migration: Community Consequences and Individual 
 Migrant Experiences.” Sociologia Ruralis 44(2):167-194. 
Talbott, Tim. 2013. “Kentucky’s Neutrality During the Civil War.” Kentucky Historical Society. 
 Retrieved on April 19, 2018. (http://history.ky.gov/landmark/kentuckys-neutrality-
 during-the-civil-war/) 
Tan, Emrullah. 2014. Human Capital Theory: A Holistic Criticism. Review of Educational 
 Research 84(3):411-445. doi:10.3102/0034654314532696 
Thiede, Brian, Hyjung Kim, and Matthew Valasik. 2018. “A Spatial Concentration of America’s 
 Rural Poor Population: A Postrecession Update.” Rural Sociology 83(1):109-144 
Tickamyer, Ann R. 2000. “Space Matters! Spatial Inequality in Future Sociology.” 
 Contemporary Sociology 29(6):805-813. 
United States Department of Agriculture Economic Research Services. “Geography of Poverty.” 
 Retrieved on October 8, 2017 (https://www.ers.usda.gov/topics/rural-economy-
 population/rural-poverty-well-being/geography-of-poverty.aspx). 
 
 
 86 
University of Wisconsin Population Health Institute and the Robert Wood Johnson Foundation. 
 2014. “County Health Rankings.” Retrieved on October 11, 2017. 
 http://www.countyhealthrankings.org.  
Wall, Ellen, Gabriele Ferrazzi, and Frans Schryer. 1998. “Getting the Goods on Social Capital.” 
 Rural Sociology 63(2):300-322. 
Weber, Bruce, Leif Jensen, Kathleen Miller, Jane Mosley, and Monica Fisher. 2005. “A Critical 
 Review of Rural Poverty Literature: Is There Truly a Rural Effect?” International 
 Regional Science Review 28(4):381-414. 
Weber, Bruce, and Kathleen Miller. 2017. “Poverty in Rural American Then and Now.” Pp. 28-
 64 in Rural Poverty in the United States, edited by A.R. Tickamyer, J. Sherman, and J. 
 Warlick. New York, NY: Columbia University Press. 
White, Michael J., and Peter R. Mueser. 1988. “Implications of Boundary Choice for the 
 Measurement of Residential Mobility.” Demography 25:443-459. 
World Health Organization and United Nations International Children’s Emergency Fund. 1978. 
 “Declaration of Alma-Ata.” Retrieved on October 11, 2017. http://www.who.int/ 
 publications/almaata_declaration_en.pdf  
Wilson, Bev, and Andrew J. Greenlee. 2016. “The Geography of Opportunity: An Exploratory 
 Spatial Data Analysis of U.S. Counties.” GeoJournal 81:625-640. 
Ziliak, Stephen T., and Deirdre N. McCloskey. 2008. The Cult of Statistical Significance: How 
 the Standard Error Costs Us Jobs, Justice, and Lives. Ann Arbor, MI: The University of 
 Michigan Press. 
 
 87 
 
 
 
 
 
 
 
 
 
 
LIST OF APPENDICES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 88 
 
 
 
 
 
 
 
 
 
 
APPENDIX A: DATA UTILIZATION WORKSHOP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 89 
Data Utilization Workshop 
On Friday, March 23, 2018, the University of Mississippi (UM) Center for Population 
Studies (CPS) hosted a Data Utilization Workshop in Clarksdale, Mississippi.  Many of the 
Center’s partners were invited to this event held at the Coahoma County Higher Education 
Center, where three graduate students, myself included, presented on a variety of topics, with 
coordination assistance from Center staff. The purpose of the event was to engage with 
community development practitioners to share and improve data tools to inform their work.3 
After three presentations, participants were given sheets of paper to provide us with written 
feedback.  The workshop then included a focus group style discussion to address four questions 
regarding the implications and usefulness of the presentation in the attendees’ daily work and 
recommendations for future work.  Lastly, we asked the participants to complete a survey 
reflecting upon the workshop.  Both the focus group questions and the survey were IRB-
approved.  The goal of this workshop was to give an overview of various projects that involve 
research to inform community and community development, and discuss possible implications of 
the data and findings.  With this, the hope was to provide new information and/or tools to those 
who are active in community development in their own communities. 
There were 11 people who attended in person, and three who joined via video conference 
using the Zoom platform.  Of these 14 participants, nine were white females and five were black 
females.  The participants ranged in age from 20 years old to roughly 75 years old.  The average 
age of attendees was roughly 35.  The educational attainment makeup of the group is as follows: 
                                                            
3 This event was conducted by the Center for Population Studies with support from the New Pathways to Health and 
Opportunity Initiative, Right! From the Start Initiative, Community Foundation of Northwest Mississippi, W.K. 
Kellogg Foundation, and the UM College of Liberal Arts through the Society and Health Minor. The views 
expressed at the event and in this document do not necessarily represent these partners. 
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four have earned their bachelor’s degree, seven have earned their master’s degree, and one has 
earned her doctoral degree.  Four of the women are currently employed with a school, college, or 
university.  Ten women are currently employed with a non-profit organization, and one is 
currently employed with a for-profit business. Two attendees are currently enrolled in 
undergraduate studies at the University of Mississippi, taking the Society and Population Health 
course. Of the participants, half (seven) currently volunteer with at least one community-based 
organization. 
The presentations provided information about health, hunger, resilience, community 
capitals, and spatial disadvantage.  Each presentation lasted roughly 15 minutes, and there was 
time for questions both during and following the presentations. The first presentation, by Rachel 
Haggard, was on the Mississippi Health and Hunger Atlas and the Resilience Project.  Second, 
Ryan Snow presented on his thesis, where he developed a national county-level built and 
organizational capital index.  Lastly, I presented on my thesis, where I examined cumulative 
spatial disadvantage and human and social capital at the county-level.  Following each of the 
presentations, participants asked questions, ranging from clarification about data and findings to 
recommendations for further research. 
After the three presentations, the attendees were given separate paper to provide 
feedback.  On the separate sheets of paper, one green and one pink, attendees were asked to 
consider what was useful/helpful/interesting (green) and what was unclear or what should be 
considered for future studies (pink).  Many of the green sheets responded to the presentations 
positively, where respondents noted how the work/research was interesting and could be used in 
everyday community development work.  We received fewer pink sheets than green sheets, 
however, one respondent did write that we should “be cautious about what this data tells us about 
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where there are strengths, and what the limitations of this data are.”   
One attendee directed a green sheet towards my presentation, where she wrote: “I think 
that overall, thinking about the way these data analyses interact, and what they can tell us about 
where we should be targeting our resources, as well as thinking about where we have strengths 
that we can build off of, is very useful.”  Additionally, another attendee wrote how they now 
have a better understanding of human and social capital than before the workshop.   
We concluded the workshop with a focus group style discussion, guided by four IRB 
approved questions.  These questions were intended to not only wrap up the workshop, but infer, 
more specifically, what was useful from the presentations and how these community leaders and 
those engaged in community development might benefit from the information and data 
presented.  Ryan and I co-facilitated this discussion, where Ryan primarily led the conversation 
and I took notes on a flip chart; Rachel also took notes regarding participant responses on her lap 
top, which provided a more detailed account of the discussion to refer back to. 
The first question was, “How would you interpret the meanings of these projects?”  For 
the most part, the discussion led to what these projects mean for the attendees and their own 
work, as well as the work that they strive to do in their communities.  One attendee noted that it 
is important to recognize how everything is linked – there are correlations between human and 
social capital, income, resilience, and health that we do not always think about when considering 
our own community development work.  Additionally, one attendee who has a focus in 
workforce development, noted how all three projects could be beneficial in her work.  There was 
a large agreement that these projects meant possible support for grants in the future – these 
projects help support the work that they are doing and there is clear data to support their 
initiatives.  One participant, who works primarily on the funding side, noted that these data can 
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be helpful when outcomes are not met – community development is not an overnight process, 
and these data show how change and progress can and should look overtime. 
Secondly, we asked, “What additional issues do you think need attention?”  One attendee, 
whose primary focus is health, noted additional variables to consider for the Mississippi Health 
and Hunger Atlas, which included: infant mortality, behavioral health, and the overall County 
Health Ranking.  She also believed that the County Health Ranking data might be an interesting 
addition to Ryan’s research.  With all of this, she encouraged us to think about the policy 
implications of health in a community.  Another participant encouraged me to consider the 
Cumulative Spatial Disadvantage Index in comparison to the rest of the states.  This is a 
direction that I have considered for future research.  I would like to evaluate different variations 
of the Cumulative Spatial Disadvantage Index, as well as compare the scores seen in the Multi-
State Delta Region to other areas/states in the United States. 
The third question was, “How could you use these findings to inform your program 
planning?”  I personally believe that this was the most useful part of the discussion, as our hope 
was to inform policy and community development work.  One attendee said that the pictures, 
maps, and tools are useful and are great for showing data in practice.  Another participant praised 
the Atlas for being a printed out and aggregated tool – the Atlas is an easily accessible tool for 
people of all levels, including students, professionals, and community leaders.  She noted how 
something similar for both my and Ryan’s projects could also be a helpful tool, especially when 
considering how these data can be useful in practice.  One participant noted how these projects 
can be the bridge between the research and the field – presenting these data and findings to 
developers, board members, and the community can bring the data down to the community level, 
making it more easily accessible and more understandable. 
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The final question, which had been discussed throughout the others, was “What 
recommendations do you have?”  The one response we received to this question tied closely to 
bringing the data down to a community level.  She suggested to build partnerships on the ground 
to help people translate these data and findings into action, where we can establish a “second 
layer” between the researchers and the field.   
At the close of the workshop, the attendees were asked to participate in a survey.  The 
survey instrument inquired about the understanding and usefulness of the topics presented on, the 
favorite and least favorite parts of the workshop, recommendations for how this type of 
workshop or training might be useful, as well as demographic characteristic information (age, 
sex/gender, race, level of education, and employment/volunteer involvement; see above).   
The survey asked participants to reflect upon three skills/topics and their knowledge and 
understanding based on their attendance and participation in the workshop.  On a scale ranging 
from poor to excellent, four attendees noted that their understanding of identifying publically 
available data relevant to their communities as a result of this workshop was good and nine noted 
this as excellent.  When asked about their understanding of interpreting data to better understand 
their communities, five participants responded with good, while eight said excellent.  Concerning 
utilizing data to inform program planning, seven attendees said their understanding was good, 
and six said their understanding was excellent. 
Attendees were then asked how useful the information they received will be in various 
parts of their work.  In regards to their daily professional work, one participant noted that the 
information would be somewhat useful, six noted it as moderately useful, and seven reported that 
it would be highly useful.  When asked about the usefulness of the information for their given 
organizations, six participants responded that it would be moderately useful, and eight responded 
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that it would be highly useful.  Concerning the usefulness for their community and voluntary 
activities, two participants replied that it would be somewhat useful, four noted that it would be 
moderately useful, and eight said highly useful.  Lastly, when asked about the usefulness of the 
information in their continuing education, two of the attendees noted that it would be somewhat 
useful, five reported moderately useful, and seven noted highly useful. 
The survey also asked participants to rate their level of agreement with two statements.  
In response to “Participation in this workshop provided me with information I did not previously 
have,” six attendees said they somewhat agreed, and eight said they strongly agreed.  In response 
to “Participation in this workshop provided me with new skills for using data to address 
problems in my community,” three noted they neither agreed nor disagreed, six said they 
somewhat agreed, and five said they strongly agreed. 
The attendees were given the option to provide additional feedback on the survey 
pertaining to what they liked most, what they liked least, and what additional workshops or 
technical assistance might be helpful.  Two participants explicitly mentioned the Mississippi 
Health and Hunger Atlas as their favorite part of the presentations.  Another attendee liked how 
the set-up of the workshop was more conversational and allowed for a discussion of a variety of 
topics.  A number of participants believed that the materials were well presented and that the 
information could be useful for them in the future.  In regards to what could be improved upon, 
one respondent advised for the presenters to work on getting to the “take-away’s” more quickly.  
Additionally, one attendee believed that the workshop covered a great deal of information and 
that there was not enough time to “absorb everything.”  This same respondent noted that 
additional workshops or trainings on these subjects would be helpful, but also to allow more time 
for each subject discussed. 
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Overall, I found this data utilization event to be extremely helpful.  As the research on my 
project, it has been harder to see how these data and findings might be put into action in the 
community.  I was aware that it could possibly inform policy and be beneficial to community 
leaders, but I did not realize to what extent it would be accepted among these partners of the 
center.  The Cumulative Spatial Disadvantage Index draws from history and geography, and 
reinforces what we have known about the Multi-State Delta region; however, the emphasis on 
both human and social capitals is the key element of the project.  Education, health, and 
community involvement is where community members can engage with residents to make a 
positive impact and improve overall wellbeing, even in places facing broader historical and 
contemporary challenges. 
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Table 14. Regression Model A, Median Household Income and Percent of Families in Poverty with 
State Comparison, with Mean Replacement 
 Median Household Income Percent Family Poverty 
Variables b β b β 
 
State (Mississippi as reference)     
       Alabama 949 
[-477; 2,436] 
.028 
(.278) 
-2.24 
[-3.76; -0.81] 
-.109 
(<.001) 
       Arkansas 483 
[-1,059; 1,977] 
.015 
(.593) 
-3.16 
[-4.65; -1.80] 
-.161 
(<.001) 
       Illinois 10,284 
[8,451; 12,239] 
.361 
(<.001) 
-6.91 
[-8.07; -5.72] 
-.402 
(<.001) 
       Kentucky 3,572 
[2,012; 5,123] 
.134 
(<.001) 
-2.95 
[-4.25; -1.55] 
-.183 
(<.001) 
       Louisiana 5,544 
[3,530; 7,330] 
.159 
(<.001) 
-3.49 
[-5.18; -1.84] 
-.166 
(<.001) 
       Missouri 5,211 
[3,666; 6,730] 
.192 
(<.001) 
-5.73 
[-6.98; -4.42] 
-.351 
(<.001) 
       Tennessee 2,758 
[893; 44,655] 
.094 
(.003) 
-4.41 
[-5.82; -2.98] 
-.249 
(<.001) 
Delta 220 
[-737; 1,112] 
.011 
(.657) 
0.35 
[-0.26; 0.99] 
.028 
(.300) 
Non-Metropolitan -5,005 
[-5,987; -4,081] 
-.241 
(<.001) 
1.46 
[0.88; 2.04] 
.116 
(<.001) 
Historical Context     
       Persistent Poverty 4,121 
[-5,183; -3,032] 
-.180 
(<.001) 
3.74 
[2.91; 4.59] 
.271 
(<.001) 
Human Capital     
       Associate’s degree 458 
[257; 662] 
.099 
(<.001) 
-0.39 
[-0.55; -0.21] 
-.139 
(<.001) 
       Bachelor’s degree or higher 386 
[268; 499] 
.265 
(<.001) 
-0.01 
[-0.05; 0.04] 
-.007 
(.798) 
       Poor Health Index -1,334 
[-1,570; -1,117] 
-.309 
(<.001) 
0.96 
[0.79; 1.15] 
.370 
(<.001) 
Social Capital -679 
[-1,316; -24] 
-.056 
(.027) 
-0.44 
[-0.84; 0.06] 
-.060 
(.034) 
Constant 31,795 
[28,890; 34,692] 
19.57 
[17.46; 22.81] 
Adjusted R2 .738 .671 
N 720 720 
 
All numbers are rounded to the nearest dollar. 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources (in order): American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial 
Census, 1980, 1990, and 2000; American Community Survey, 2006-2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 
2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, and Freshwater. 
 98 
 
 
 
 
 
 
 
 
 
 
APPENDIX C: REGRESSION MODEL B, WITH MEAN REPLACEMENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 99 
Appendix C, Table 15. Regression Model B, Median Household Income and Percent of Families in 
Poverty by Geographic Disadvantage Variables, with Mean Replacement 
 Median Household Income Percent Family Poverty 
Variables b β b Β 
 
Geography     
       South -3,801 
[-4,641; -2,937] 
-.191 
(<.001) 
1.99 
[1.38; 2.59] 
.166 
(<.001) 
       Delta 447 
[-548; 1,384] 
.021 
(.376) 
0.58 
[-0.01; 1.16] 
.046 
(.088) 
       Non-Metropolitan (Metro as 
       reference) 
-5,663 
[-6,629; -4,665] 
-.272 
(<.001) 
1.79 
[1.20; 2.38] 
.143 
(<.001) 
Historical Context     
       Persistent Poverty -5,123 
[-6,017; 4,178] 
-.224 
(<.001) 
5.55 
[4.71; 6.43] 
.403 
(<.001) 
Human Capital     
       Associate’s degree 573 
[385; 771] 
.124 
(<.001) 
-0.29 
[-0.43; -0.15] 
-.105 
(.001) 
       Bachelor’s degree or higher 423 
[193; 545] 
.290 
(<.001) 
-0.03 
[-0.07; 0.02] 
-.031 
(.286) 
       Poor Health Index -1,131 
[-1,378; -907] 
-.262 
(<.001) 
0.74 
[0.58; 0.91] 
.283 
(<.001) 
Social Capital -111 
[-683; 482] 
-.009 
(.705) 
-0.81 
[-1.20; -0.46] 
-.112 
(.002) 
Constant 37,260 
[34,690; 39,781] 
13.50 
[11.99; 15.03] 
Adjusted R2 .690 .617 
N 720 720 
 
All numbers are rounded to the nearest dollar. 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources (in order): American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial 
Census, 1980, 1990, and 2000; American Community Survey, 2006-2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 
2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, and Freshwater. 
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Appendix D, Table 16. Regression Model C, Median Household Income and Percent of Families in 
Poverty by Geographic Disadvantage Variables (Non-Metro, Adjacent and Non-Metro, Non-
Adjacent Comparison), with Mean Replacement 
 Median Household Income Percent Family Poverty 
Variables b β b β 
 
Geography     
       South -3,949 
[-4,814; -3,053] 
-.198 
(<.001) 
2.03 
[1.44; 2.62] 
.169 
(<.001) 
       Delta 439 
[-554; 1,343] 
.021 
(.383) 
0.58 
[-0.002; 1.17] 
.046 
(.087) 
       Non-Metropolitan, Adjacent 
       (Metro as reference) 
-5,093 
[-6,110; -4,101] 
-.245 
(<.001) 
1.66 
[1.00; 2.35] 
.133 
(<.001) 
       Non-Metropolitan, Non-Adjacent 
       (Metro as reference) 
-6,496 
[-7,587; -5,229] 
-.299 
(<.001) 
2.00 
[1.24; 2.71] 
.152 
(<.001) 
Historical Context     
       Persistent Poverty -4,843 
[-5,759; -3,863] 
-.212 
(<.001) 
5.48 
[4.66; 6.34] 
.398 
(<.001) 
Human Capital     
       Associate’s degree 580 
[390; 774] 
.126 
(<.001) 
-0.29 
[-0.43; -0.15] 
-.105 
(.001) 
       Bachelor’s degree or higher 422 
[295; 544] 
.289 
(<.001) 
-0.03 
[-0.07; 0.02] 
-.031 
(.291) 
       Poor Health Index -1,136 
[-1,376; -915] 
-.263 
(<.001) 
0.74 
[0,58; 0.91] 
.283 
(<.001) 
Social Capital -84 
[-658; 504] 
-.007 
(.773) 
-0.82 
[-1.20; -0.47] 
-.113 
(.001) 
Constant 37,302 
[34,662; 39,786] 
13.49 
[12.00; 15.01] 
Adjusted R2 .693 .617 
N 720 720 
 
All numbers are rounded to the nearest dollar. 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources (in order): American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial 
Census, 1980, 1990, and 2000; American Community Survey, 2006-2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 
2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, and Freshwater. 
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Appendix E, Table 17. Regression Model D, Median Household Income and Percent of Families in 
Poverty by Cumulative Spatial Disadvantage Index, with Mean Replacement 
     Median Household Income Percent Family Poverty 
Variables b β b β 
 
Cumulative Spatial Disadvantage Index 
Score (Score of 0 as reference) 
    
       1 -6,769 
[-8,340; -5,262] 
-.328 
(<.001) 
1.90 
[1.24; 2.59] 
.153 
(<.001) 
       2 -7,299 
[-8,831; -5,747] 
-.342 
(<.001) 
2.24 
[1.46; 3.03] 
.175 
(<.001) 
       3 -9,103 
[-10,848; -7,334] 
-.349 
(<.001) 
4.42 
[3.45; 5.41] 
.282 
(<.001) 
Historical Context     
       Persistent Poverty -5,413 
[-6,351; -4,312] 
-.237 
(<.001) 
5.72 
[4.84; 6.58] 
.415 
(<.001) 
Human Capital     
       Associate’s degree 566 
[377; 761] 
.123 
(<.001) 
-0.30 
[-0.44; -0.15] 
-.106 
(<.001) 
       Bachelor’s degree or higher 473 
[356; 585] 
.324 
(<.001) 
-0.05 
[-0.09; -0.003] 
-.053 
(.06`) 
       Poor Health Index -1,075 
[-1,316; -842] 
-.249 
(<.001) 
0.70 
[0.54; 0.86] 
.267 
(<.001) 
Social Capital -45 
[-558; 484] 
-.004 
(.872) 
-0.93 
[-1.27; -0.60] 
-.127 
(<.001) 
Constant 37,522 
[34,896; 40,061] 
13.97 
[12.43; 15.50] 
Adjusted R2 .670 .611 
N 720 720 
 
All numbers are rounded to the nearest dollar. 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources (in order): American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial 
Census, 1980, 1990, and 2000; American Community Survey, 2006-2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 
2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, and Freshwater. 
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APPENDIX F: REGRESSION MODEL E, WITH MEAN REPLACEMENT 
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Appendix F, Table 18. Regression Model E, Median Household Income by Cumulative Spatial Disadvantage Index Score Comparison, 
with Mean Replacement 
Cumulative Spatial 
Disadvantage Index  0 1 2 3 
Variables b β b β b β b β 
 
Historical Context         
       Persistent Poverty 
- - 
-6,971 
[-8,770; -4,972] 
-.337 
(<.001) 
-4,846 
[-6,555; -3,061] 
-.293 
(<.001) 
-4,686 
[-6,243; -3,024] 
-.328 
(<.001) 
Human Capital         
       Associate’s degree 1,987 
[1,171; 2,929] 
.243 
(<.001) 
726 
[509; 990] 
.198 
(<.001) 
122 
[-270; 483] 
.034 
(.548) 
144 
[-282; 554] 
.037 
(.566) 
       Bachelor’s degree 
      or higher 
1,008 
[722; 1,268] 
.705 
(<.001) 
473 
[267; 699] 
.349 
(<.001) 
332 
[115; 546] 
.237 
(<.001) 
386 
[68; 658] 
.300 
(<.001) 
       Poor Health Index -1,082 
[-1,806; -347] 
-.165 
(.011) 
-881 
[-1,296; -494] 
-.233 
(<.001) 
-1,172 
[-1,607; -728] 
-.346 
(<.001) 
-1,136 
[-1,574; -723] 
-.370 
(<.001) 
Social Capital -2,373 
[-4,315; -216] 
-.139 
(.031) 
61.32 
[-519; 601] 
.007 
(.862) 
484 
[-824; 1,745] 
.046 
(.450) 
-650 
[-2,247; 959] 
-.050 
(.447) 
Constant 28,892 
[20,479; 36,286] 
30,102 
[26,588; 33,438] 
34,937 
[30,442; 39,445] 
31,353 
[27,332; 35,839] 
Adjusted R2 .637 .641 .414 .561 
N 100 264 
 
229 127 
 
All numbers are rounded to the nearest dollar. 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources: American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial Census, 1980, 1990, and 2000; American Community Survey, 2006-
2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, 
and Freshwater. 
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APPENDIX G: REGRESSION MODEL F, WITH MEAN REPLACEMENT 
 
  
 
 
 
Appendix G, Table 19. Regression Model F, Percent of Families in Poverty by Cumulative Spatial Disadvantage Index Score 
Comparison, with Mean Replacement 
Cumulative Spatial 
Disadvantage Index 0 1 2 3 
Variables b β b β b β b β 
 
Historical Context         
       Persistent Poverty 
- - 
5.76 
[4.50; 7.11] 
.420 
(<.001) 
5.01 
[3.62; 6.40] 
.482 
(<.001) 
5.94 
[4.05; 8.03] 
.443 
(<.001) 
Human Capital         
       Associate’s degree -0.79 
[-1.15; -0.47] 
-.344 
(<.001) 
-0.43 
[-0.59; -0.26] 
-.174 
(.002) 
-0.08 
[-0.36; 0.21] 
-.037 
(.528) 
-0.20 
[-0.75; 0.30] 
-.053 
(.447) 
       Bachelor’s degree 
       or higher 
-0.10 
[-0.17; -0.03] 
-.244 
(.002) 
-0.09 
[-0.16; -0.01] 
-.0.95 
(.038) 
0.02 
[-0.06; 0.11] 
.025 
(.672) 
0.05 
[-0.13; 0.32] 
.044 
(.573) 
       Poor Health Index 0.76 
[0.42; 1.08] 
.415 
(<.001) 
0.57 
[0.31; 0.83] 
.227 
(<.001) 
0.56 
[0.31; 0.83] 
.263 
(<.001) 
1.19 
[0.68; 1.74] 
.414 
(<.001) 
Social Capital -0.55 
[-1.24; 0.13] 
-.114 
(.143) 
-1.18 
[-1.60; -0.78] 
-.215 
(<.001) 
-0.50 
[-1.39; 0.42] 
-.076 
(.225) 
-1.11 
[-2.89; 0.48] 
-.091 
(.207) 
Constant 18.98 
[16.05; 22.39] 
17.17 
[15.38; 18.81] 
14.45 
[11.81; 16.98] 
15.79 
[11.47; 19.44] 
Adjusted R2 .462 .644 .386 .476 
N 100 264 229 127 
 
Numbers in parentheses are p-values.  Numbers in brackets are confidence intervals calculated at the 95% level using the bootstrap method (1000 samples). 
Note: Analysis includes available data for counties in: AL, AR, IL, KY, LA, MS, MO, and TN. 
 
Sources: American Community Survey 2011-2015 five-year estimate; Delta Regional Authority, 2016; Rural-Urban Continuum Codes, 2013; Decennial Census, 1980, 1990, and 2000; American Community Survey, 2006-
2010; National Center for Health Statistics, 2008-2010; National Center for Health Statistics, 2004-2010; Behavioral Risk Factor Surveillance System, 2004-2010; Social Capital Index, 2009 version from Rupasingha, Goetz, 
and Freshwater. 
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